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TRENDS

By  JOHN KELLER

EDITOR IN CHIEF

Soldier systems—wearable 
computers, networked sen-
sors, pocket-sized naviga-
tion and guidance systems, 

and the like—have been on my mind lately. 
I oft en wonder what the American infan-
tryman about to storm the beaches at Nor-
mandy would think of today’s soldiers on 
patrol in Iraq and Afghanistan. 

On the Normandy beaches, the average 
soldier carried his rifl e, ammunition, wa-
ter, food, rudimentary fi rst-aid gear, hel-
met, extra socks, and really not a lot else 

besides his uniform and boots. Don’t get 
me wrong, he had a back-breaking load to 
carry, but fundamentally not a lot diff er-
ent from the soldier in the ranks during 
the Civil War, the Revolutionary War, and 
before.

Today’s soldier technology is a whole 
lot different. There is amazing capability, 
ranging from night-vision goggles and ri-
fl e sights, networked radios not much larger 
than a deck of cards, global positioning sys-
tem (GPS) receivers and computers the sizes 
of cell phones, and more. Th e choices today’s 
soldier faces also are much more complex 
than the fi ghting man of decades past. 

All that new capability means extra 
weight to carry, not only in terms of the 
electronic and electro-optic devices avail-
able, but also for the batteries to power 
these devices. Depending on the mission, 
the soldier today and his commanders 
must decide if they want to carry sen-
sors or a second canteen of water, radios 
or more food, handheld computers or ex-
tra ammunition. 

Th e point is, today’s soldier must strike 
the right balance between capability, fi re-
power, and survival equipment that will 
enable him to perform his mission and 

then get back home alive.
One of the primary goals of those spec-

ifying and designing soldier systems tech-
nology is to keep these critical choices to a 
minimum, or more to the point, help sol-
diers make choices of ammunition, wa-
ter, food, AND sensors, communications, 
and computers, rather than the other way 
around, which is the topic of this month’s 
Technology Focus on page 18.

Soldier systems today, however, are not 
just about piling on capability to the warf-
ighter in the fi eld. Soldier technology also 
is about helping infantrymen fi ght smart-
er, and to give them new ways not only to 

help them fight, but also to survive 
and thrive long after returning to 
their homes and families.

Soldiers in the fi eld take a beating, 
from the elements, from stress and fatigue, 
and, of course, from bullets and explosives 
during battle. Explosions—especially those 
from improvised explosive devices (IEDs) 
planted along roadsides, have the poten-
tial to create far more serious injuries than 
meets the eye.

A soldier might get caught in an IED ex-
plosion, and simply get up and dust him-
self off  aft er waiting for the stars and spider 
webs to clear from his head. Yet, head in-
juries from concussive forces like roadside 
bombs can cause lingering injuries that 
might take days or weeks to make them-
selves known.

Now picture this: What if a soldier had 
a motion sensor embedded in his helmet 
able to measure the concussive force of an 
explosion on the soldier wearing it? What 
if a little red LED in this helmet sensor 
started fl ashing if the force of the explosion 
were more than a human being should be 
able to withstand safely over the long term?

No need to speculate anymore; that 
technology’s here, and is being deployed 
in the fi eld. It’s just one of the aspects of 
soldier systems that are making the mod-
ern soldier ever-more eff ective, deadly, and 
survivable. 

Soldier systems: achieving the 
mission and getting home alive
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   IN BRIEF

Boeing to build eight C-17 
military transport aircraft 
under $1.5 billion contract
U.S. Air Force leaders ordered eight Boeing C-17 

Globemaster III rapid strategic airlift aircraft de-

signed to operate from main operating bases 

or forward operating bases with short or un-

improved runways. Boeing will build the large 

cargo aircraft at its Global Mobility Systems 

segment in Long Beach, Calif., under terms of 

a $1.5 billion contract. Awarding the contract 

were offi cials of the Air Force 516th Aeronau-

tical Systems Group at Wright-Patterson Air 

Force Base in Dayton, Ohio, which is responsi-

ble for modernization, development, test, pro-

duction, deployment, and sustainment of the 

C-17 aircraft, its avionics, and its F117 engines, 

which are military version of the Pratt & Whit-

ney PW2040 engines that power the Boeing 

757 commercial jetliner. The C-17 is designed 

to operate from paved and unpaved runways 

as short as 3,500 feet and as narrow as 90 

feet. Its thrust reversers can back the aircraft 

and reverse direction on narrow taxiways. The 

aircraft is large and powerful enough to car-

ry the 70-ton M1 Abrams main battle tank. In 

addition to the United States, its operators in-

clude the military forces of Australia, Canada, 

India, NATO, Qatar, United Arab Emirates, and 

the United Kingdom.

Boeing F-15 Silent 
Eagle demonstrator 
makes fi rst fl ight
Boeing’s Silent Eagle fl ight demonstrator air-

craft F-15E1 completed its first flight from 

Lambert St. Louis International Airport. Dur-

ing the 80-minute fl ight, F-15E1 opened and 

closed its left-side Conformal Weapons Bay, 

which contained an AIM-120 Instrumented 

Test Vehicle (ITV) missile. The ITV was not 

launched. The Silent Eagle was developed in 

response to international user requirements 

for a cost-effective, high-performance fi ght-

er aircraft to defend against future threats, 

Boeing offi cials say. The F-15SE offers unique 

aerodynamic, avionics, and radar cross-sec-

tion reduction features that provide the user 

with maximum fl exibility to dominate the ever-

changing advanced threat environment. The 

aircraft’s Conformal Weapons Bays can car-

ry a variety of air-to-air missiles and air-to-

ground weapons.

By JOHN KELLER

NATICK, Mass.—U.S. Army researchers are 
asking two defense contractors to design 
and build advanced helmet-mounted sen-
sors that measure blast trauma to soldiers 
infl icted by roadside bombs. Th ese sensors 
compile blast data to help save troops from 
battlefi eld head injuries by improving hel-
met designs, other protective clothing, and 
other ways for the Army to prevent and 
mitigate blast eff ects on soldiers from im-
provised explosive devices (IEDs).

Th e Army is awarding a $17 million con-
tracts to the BAE Systems Security & Sur-
vivability segment in Phoenix, and to Allen-
Vanguard Corp. in Ashburn, Va., to design 
and manufacture the Generation II Helmet 
Sensor to record concussive forces, such 
as helmet acceleration and blast pressure. 

Th e sensors will be mounted beneath the 
pad in the crown of the Advanced Com-
bat Helmet.

Data captured by the Generation II Helmet 
Sensor not only will help defi ne the threat of 
head injuries from IEDs for developers of sol-
dier protective equipment, but also to devel-
op a detailed model of how the helmets and 
helmet pads distribute and cushion external 
pressures on the helmet, Army offi  cials say. 
Awarding the contracts are researchers at the 
Army Research Development & Engineering 
Command in Natick, Mass.

Th e Generation II sensors add wireless 
capability to download data without plug-
ging the sensor into a USB port, as is the 
case with the Generation I Helmet Sen-
sor. The second-generation sensors also 

BAE Systems, Allen-Vanguard 

build helmet-mounted sensors to 

measure IED blast on Army soldiers

Safe, effi cient aircraft 

approaches in heavy 

traffi c are aim of NASA air 

traffi c control research
By JOHN KELLER

MOUNTAIN VIEW, Calif.—Air traffi  c man-
agement experts at the NASA Ames Re-
search Center in Mountain 
View, Calif., are working 
with academia to find the 
most efficient avionics de-
signs that enable passenger 
aircraft to descend safely 
and effi  ciently to their des-
tination airports through 
heavy traffi  c and with mini-
mal fuel burn.

NASA Ames researchers 
are looking to air traffi  c con-
trol experts at the University 
of California at Santa Cruz 
to incorporate 3D path arrival management 
(3D-PAM) capability into en route descent 
advisor (EDA) soft ware for potential use in 

the Next Generation Air Transportation 
System (NextGen).

3D PAM involves three-dimensional 
fl ight paths that air traf-
f ic control can use to 
stretch or shorten air-
craft approaches to air-
ports to manage aircraft 
traffic most efficiently—
especially during heavy 
congestion, such as dur-
ing weekend or holiday 
periods.

Th ese sets of 3D paths 
contain a nominal path 
that an airplane would 
f ly without any interac-

tion from air traffi  c controllers, as well as 
additional path options to space airplanes 

Continued on page 7

Continued on page 7
Continued on page 12

NASA researchers are looking for 

ways to help commercial aircraft 

save time and fuel as they make safe 

approaches to destination airports.
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will help research-
ers retrieve infor-
mation wireless-
ly on the sensor’s 
p o w e r  c o n -
sumption, re-
maining mem-
ory, and overall 
functionality.

The Gener-
at ion II sen-
sors are small-
er in size, weigh 
less, and have one 
year of rechargeable 
battery life, versus six 
months now for the fi rst-
generation sensors, and will 
retain USB capability for down-
loads and recharging.

BAE Systems officials call their com-
pany’s helmet-mounted sensor the Head-
borne Energy Analysis and Diagnostic 
Systems—HEADS, for short—to help the 
infantry soldiers mitigate threats of trau-
matic brain injuries (TBI). 

“Diagnosing mild to moderate combat-
related TBIs can be challenging. For exam-
ple, following an explosion from a roadside 
bomb, soldiers will sometimes continue 
with their mission, unaware that the con-
cussion from the blast may have lingering 

effects,” says Joe 
Colt ma n, v ice 

president of the 
BAE Systems Per-

sonnel Protect ion 
Systems business.
“With the Generation 

II HEADS sensor, even if the 
injury isn’t obvious, once the sen-

sor collects data indicating a blast has ex-
ceeded a certain threshold, a LED light lo-
cated on the sensor and will be activated 
and begin blinking, signifying to soldiers 
that they may have sustained a concussion 
warranting immediate attention,” Coltman 
explains.

For additional information, visit BAE 
Systems Security & Survivability online 
at www.baesystems.com, Allen-Vanguard 
at www.allenvanguard.com, or the U.S. 
Army PEO Soldier at www.peosoldier.
army.mil. 

and provide timing control to accommo-
date necessary delays due to heavy air traf-
fi c congestion.

NASA Ames is awarding a $42,013 con-
tract to UC Santa Cruz to incorporate 3D-
PAM capability into existing EDA soft-
ware to generate confl ict-free, time-based 
metering solutions for maximum arriv-
al throughput and effi  ciency under heavy-
traffi  c conditions.

UC Santa Cruz experts will help develop 
and test air traffi  c control automation tech-
nology to enable fuel-effi  cient arrival op-
erations during all traffi  c conditions, par-
ticularly during busy air traffi  c conditions 
where demand exceeds available airspace 
or airport capacity.

EDA soft ware helps air traffi  c controllers 
working in FAA en route air traffi  c con-
trol facilities to manage continuous air-
craft descents at low engine power. The 

enhancements envisioned for UC Santa 
Cruz are expected to reduce controller and 
pilot workload by keeping air traffi  c con-
trol communications to a minimum dur-
ing aircraft  arrivals.

EDA generates speed, altitude, and route 
advisories to enable airplanes to fl y arrival 
trajectories that minimize fuel burn and en-
vironmental emissions, while keeping them 
safely separated from other traffic and in 
compliance with capacity constraints.

Over the next 15 years, air traffi  c in the 
United States is expected to double, and 
far exceed current capability to fl y aircraft  
safely, which is among the reasons for de-
veloping NextGen technology, such as 
EDA and 3D-PAM.

For more information, contact the UC 
Santa Cruz Office of Sponsored Projects 
online at http://research.ucsc.edu, or the 
NASA Ames Research Center at www.
nasa.gov/centers/ames. 

Air traffi c control from page 6

BAE from page 6
The Headborne Energy Analysis and 

Diagnostic Systems (HEADS) 

sensor from BAE Systems, 

shown at left, has an 

LED indicator that 

shows when soldiers 

may have suffered 

serious head 

injuries in blasts.
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By JOHN KELLER

SAN DIEGO—U.S. Navy leaders are us-
ing the aircraft carrier USS Abraham 
Lincoln (CVN 72) and its escort ships as 
a demonstration laboratory of new open-
systems shipboard networking technol-
ogy, and to create a bridge to a new gen-
eration of high-performance military 
data networking aboard the Navy’s fl eet 
of warships.

Th e Lincoln carrier battle group went 
to sea for tests last January to demonstrate 
new surface ship networking capability as 
part of the Integrated Ship Network Sys-
tem (ISNS). This technology ultimately will lead the way to the 
Navy’s newest data networking initiative called Consolidated Afl oat 
Networks and Enterprise Services (CANES).

Th e challenge Navy offi  cials confront 
in the ISNS program, as well as in their 
approach to CANES, is to integrate con-
temporary open-systems networking 
in the Navy surface f leet without dis-
rupting the many existing networks 
on which the Navy relies, explains 
Dan Phelan, program manager for the 
Lockheed Martin Technology Center-
West in San Diego.

Th e sea trials aboard the Lincoln bat-
tle group last January represented an 
ISNS early adopters program—a risk-
mitigation eff ort the navy took to con-

solidate legacy networks aboard ships. “Th ey design a ship to last 
30 to 40 years, but IT [information technology] is added on top of 
that,” Phelan explains. “Each of those networks was brought on 
individually, and carriers have about 50 networks.”

Th e aim is to move to a common infrastructure and a common 
interface to take advantage of the latest data networking tech-
nology, such as Microsoft , Sun Solaris, and Linux, yet creating a 
structure independent of proprietary vendor technology that can 
be upgraded frequently and easily.

“We don’t want to be tied to only one architecture or technol-
ogy description,” Phelan explains. “Th e Navy has to modernize 
while not breaking these legacy networks.” Th e ISNS program has 
yielded a common networking infrastructure with modern pro-
cessing, data storage, and modern soft ware to host the Navy’s leg-
acy networks. Th e Navy also wants to eliminate the use of aging 
Microsoft  Windows NT-based applications aboard ship.

Leading the ISNS program is the Space and Naval Warfare 
Systems Command in San Diego, with lead contractor Lockheed 
Martin Maritime Systems segment in Eagan, Minn. Last March 
the Lockheed Martin Maritime Systems & Sensors (MS2) Tacti-
cal Systems in San Diego won a $15 million contract, while the 
Northrop Grumman Information Systems segment in Reston, 
Va., won a $17.4 million contract to provide the CANES com-
mon computing environment (CCE). Th e Navy CANES program 
will have a down-select to one lead contractor in 2011.

CANES, which should be operational by 2014, will take the 
ISNS project one giant step further by consolidating all Navy 
shipboard networks. Th e challenges and risks of achieving that, 
however, are substantial. “We have to go step-by-step,” Phelan 
says. “Th ey proved they can do something like that on the Lin-
coln battle group, and this will mitigate the risk for us.”

Right now the path forward on Navy shipboard networking is 
still ISNS, which is the program of record, Phelan says. Plans are 
in the works, however, to make a seamless transition to CANES. 
ISNS Increment 1 is also known as CANES Increment Zero, 
while ISNS Increment 2 will be known as CANES Increment 1, 
Phelan says. 

Navy demonstrates shipboard networking 

to bridge fl eet to future CANES 

communications for surface warships

The aircraft carrier USS Abraham Lincoln, shown above, 

and its escorts are fl oating laboratories for the next 

generations of Navy shipboard networking.
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By JOHN KELLER

HUNTSVILLE, Ala.—U.S. military laser 
weapons researchers are asking two major 
U.S. defense contractors to develop electri-
cally driven high-power laser technology 
for future generations of laser weapon sys-
tems. Th e contracts call for Lockheed Mar-
tin and Raytheon to capitalize on high-en-
ergy laser technology developed during the 
past fi ve years to demonstrate 25-kilowatt 
military lasers, and design ruggedized mil-
itary laser weapon subsystems at powers as 
strong as 100 kilowatts.

The U.S. Army Space Missile Defense 
Command in Huntsville, Ala., is awarding 
a $14.7 million contract to the Lockheed 
Martin Mission Systems & Sensors (MS2) 
Integrated Defense Technologies segment 

in Bothell, Wash., and a $9.1 million con-
tract to the Raytheon Co. Space and Air-
borne Systems segment in El Segundo, 
Calif., for the Robust Electric Laser Initia-
tive (RELI) program.

Army Space Missile Defense Command 
is awarding the contracts also on behalf of 
the DOD High Energy Laser Joint Tech-
nology Offi  ce (HEL JTO), the Air Force Re-
search Laboratory (AFRL), and the Offi  ce 
of Naval Research (ONR).

DOD researchers want Lockheed Martin 
and Raytheon to develop an effi  cient high-
power electrically driven laser system suit-
able for a scalable, ruggedized militarily la-
ser module packaged for ground-, sea-, or 
air based military applications. Ultimate-
ly, experts at the two companies will build 

laboratory-grade lasers with performance 
traceable to weapon system applications.

DOD researchers want the companies 
to develop high-power, weapons-grade 
lasers with better than 30 percent effi-
ciency, with beams near diff raction lim-
ited quality, with power greater than 25 
kilowatts, with run times that meet mili-
tary mission requirements.

Lockheed Martin and Raytheon will 
demonstrate and test the lasers they develop 
at the DOD High-Energy Laser System Test 
Facility at White Sands Missile Range, N.M.

For more information, visit Lockheed 
Martin Mission Systems & Sensors on-
line at www.lockheedmartin.com/ms2, or 
Raytheon Space and Airborne Systems at 
www.raytheon.com. 

DOD researchers look to Lockheed Martin 

and Raytheon to develop high-power laser 

weapons technology
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By JOHN KELLER

WRIGHT-PATTERSON AFB, Ohio—U.S. 
Air Force researchers are asking indus-
try to develop autonomous control tech-
nologies that will enable unmanned aer-
ial vehicles (UAVs) to operate together 
with piloted aircraft in congest-
ed airport terminal areas, and to 
achieve what the Air Force calls 
“same base, same time, same tem-
po” operations.

Scientists at the Air Force Re-
search Laboratory at Wright-Pat-
terson Air Force Base in Ohio, have 
released a broad agency announce-
ment (BAA-10-05-PKV) for the Au-
tonomous Control of UAS Ground 
Operations in the Terminal Area 
program. Th e goal of the program 
is to enable UAVs to operate with 
manned aircraft  by equipping un-
manned aerial systems (UAS) to 
act autonomously and react like a 
manned aircraft so they can nav-
igate the terminal area alongside 
manned commercial and general-
aviation aircraft . Th e emphasis of 
this program is on ground opera-
tions, according to U.S. Air Force 
offi  cials.

The Air Force primarily is in-
terested in fi ve technology challenges for 
this program: communication-based re-
sponse; navigation and collision avoid-
ance; intent of other aircraft; integrity 
management; and sensors.

Air Force researchers chose Barron 
Associates Inc. in Charlottesville, Va., in 
April to develop autonomous sense-and-
avoid (SAA) collision-avoidance technol-
ogy for UAS to prevent them from hit-
ting or interfering with other manned 
and unmanned aircraft as part of the 
Multi-Vehicle Unmanned Aircraft  Sys-
tems Sense And Avoid (MUSAA) pro-
gram. Barron Associates specialists in 
intelligent and adaptive technologies 
now are fi nding ways to enable UAVs to 
perform the same essential functions as 
a human aircraft  pilot: to see and avoid 
other aircraft .

The communication-based response 
portion of the Autonomous Control of 

Air Force looks for machine autonomy to enable UAVs 

and piloted aircraft to work and play well together

The Air Force is trying to develop machine-automation technology 

to enable unmanned aircraft to operate safely alongside each other 

and with piloted commercial aircraft in congested airport terminal 

areas.

UAS Ground Operations in the Termi-
nal Area program involves the sensitive 
nature of how quickly ground control-
lers can communicate with aircraft  in the 
terminal and ensure the aircraft  respond 
and act quickly on controller directives. 

UAS should be able to receive, acknowl-
edge, and perform all commands from 
air traffic control (ATC) as quickly as 
manned aircraft —and obtain clarifi ca-
tion in the case of unclear instructions or 
if the UAS believes controllers have giv-
en an incorrect command. Autonomous 
response to ATC is a potential solution, 
Air Force offi  cials say.

Navigation and collision avoidance 
involves the ability of UAVs to complete 
their assigned tasks autonomously and in 
ways familiar to human controllers and 
pilots after receiving commands from 
ATC. Th is should not require extensive 
air fi eld surveys or changes to the air fi eld 
infrastructure.

Intent of other aircraft involves the 
ability of UAS to determine the intent 
of other aircraft  based on data from on-
board sensors and an understanding of 
typical airfield operations. By logging 

ATC communications, for example, the 
UAS could understand the status of near-
by aircraft , which could enable the UAS 
to be more proactive than reactive in its 
behavior.

Integrity management involves UAS 
ability to evaluate the integrity 
of systems and data to deal eff ec-
tively with the complex and crit-
ical nature of the terminal area 
environment.

Th e sensors portion of the pro-
gram calls for winning companies 
to investigate appropriate sensor 
suites, with an emphasis on sen-
sors already in existence on typical 
UAS, as well as those being con-
sidered for functions such as sense 
and avoid.

The Air Force plans to award 
two contracts for the fi rst phase of 
the Autonomous Control of UAS 
Ground Operations in the Ter-
minal Area program, each worth 
about $500,000. 

Af ter the init ia l eva luat ion 
phase, the Air Force will choose 
one contractor for the approxi-
mately $4 million and remaining 
three years of work.

Phase I will design an archi-
tecture to enable UAS to operate with 
manned aircraft in the terminal area. 
Th e winning contractor will implement 
and test this architecture in Phase II, and 
undertake algorithm development, sim-
ulation, and ground testing, with a fi nal 
demonstration that takes a UAS from its 
parking area to the runway where the 
“clear for takeoff ” command is given.

Other aircraft , both on the ground and 
in the terminal airspace, may be real or 
simulated. Responses to real-world chal-
lenges such as changes in route, obsta-
cles, incorrect or confl icting ATC com-
mands, and misunderstood commands 
also will be demonstrated. 

Th e fi rst contracts are expected by the 
end of September. 

More information is available on-
line at https://www.fbo.gov/spg/USAF/
AFMC/AFRLWRS/BAA-10-05-PKV/
listing.html. 

Previous Page | Contents | Zoom in | Zoom out | Front Cover | Search Issue | Next Page SubscribeM

Previous Page | Contents | Zoom in | Zoom out | Front Cover | Search Issue | Next Page SubscribeM

______________________

___________________________

________

http://www.milaero.com
https://www.fbo.gov/spg/USAF/AFMC/AFRLWRS/BAA-10-05-PKV/listing.html
http://www.milaero.com
http://www.milaero.com
http://www.omeda.com/cgi-win/mae.cgi?mode=add&p=QMAGS
http://www.omeda.com/cgi-win/mae.cgi?mode=add&p=QMAGS


with In-Phase for Microwave 
and RF Special Test Equipment ...

P.O. Box 367 
Hytek Corporate Center #4 
9 Trenton-Lakewood Rd.
Clarksburg, NJ 08510 
Telephone: 609-259-8555 
Fax: 609-259-8556 
Email: sales.2100@in-phasetech.com 

We’ll build to print. Design to spec. And test to spec.
Look to In-Phase
for system upgrades, 
custom test fi xtures, 
and STE design and 
manufacture 

Details at in-phasetech.com

• Develop and/or upgrade your ATE systems
• Design, develop, and build test fi xtures, special test 

equipment, and ITAs
• LabVIEW source code provided. Mechanical and 

electrical drawing provided. Open H/W and S/W 
architecture 

• SOW compliance demonstrated by ATP

In-Phase offers 
innovative test solutions 
for your RF and 
microwave products and 
systems:

Image of Erector® aircraft provided by NIKKO America, exclusive U.S. distributor of Erector

www.milaero.com MILITARY & AEROSPACE ELECTRONICS  ı  August 2010   ı  11

NEWS

By JOHN KELLER

BEDFORD, Mass.—Cryptography experts 
at the MITRE Corp. in Bedford, Mass., are 
urging the aerospace and defense indus-
try to participate in formulating a cryp-
tographic application programming inter-
face (API) standard for aerospace, defense, 
and other high-assurance applications.

MITRE has submitted an Internet draft  
based on the publicly released version 0.6 
of Common Interface to Cryptograph-
ic Modules (CICM) to the Internet Engi-
neering Task Force (IETF). Th e proposed 
CICM standard is a U.S. Air Force-spon-
sored cryptographic API.

CICM is the fi rst generic cryptographic 
API that allows for security domain separa-
tion and provides the rich module manage-
ment support necessary for high-assurance 

cryptographic devices. Th e newest version 
of CICM is programming language ag-
nostic and specifi es a set of cryptograph-
ic primitives, including encryption, sig-
nature generation, hashing, bypass, and 
keystream generation.

CICM also off ers extensive support for 
key management, including key agree-
ment protocols in addition to the gener-
ation, protection, and destruction of key 
material. Th e specifi cation has attracted 
signifi cant interest within the DOD com-
munity and internationally, MITRE offi  -
cials say.

CICM’s ability to enable soft ware to be 
decoupled from the provider of crypto-
graphic services on a system enables orga-
nizations to deliver security-critical soft -
ware more rapidly, with reduced risk, and 

at reduced cost, than is possible today.
MITRE experts are asking those inter-

ested to participate in the standards pro-
cess by subscribing to the CICM mail-
ing list. Those participating can join the 
discussion and help move the standard 
through the approval process, as well as be 
part of building a consensus around the 
standard’s key features.

Subscribe to the CICM standard mail-
ing list online at https://www.ietf.org/mail-
man/listinfo/cicm. Th e draft  CICM stan-
dard is available for download at https://
datatracker.ietf.org/doc/draft -lanz-cicm/.

For more information, contact MITRE 
Corp.’s Dan Lanz by e-mail at dlanz@
mitre.org, or Lev Novikov at lnovikov@
mitre.org. Visit MITRE Corp. online at 
www.mitre.org. 

MITRE asks defense industry to help formulate standard 

for software APIs in cryptographic applications
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By JOHN KELLER

ARLINGTON, Va.—Computer scientists at 
the U.S. Defense Advanced Research Proj-
ects Agency (DARPA) in Arlington, Va., 
are asking industry for new high-perfor-
mance computing technologies that could 
enable so-called extreme scale comput-
ing: the notion of exceeding today’s peta-
scale computing to achieve one quintillion 
(1,000,000,000,000,000,000) calculations 
per second.

DARPA released a broad agency an-
nouncement (DARPA-BAA-10-78) for the 
Omnipresent High Performance Comput-
ing (OHPC) program to help develop to-
morrow’s high-performance computers to 
meet the relentlessly increasing demands 
for greater performance, higher energy ef-
fi ciency, ease of programmability, depend-
ability, and security in aerospace and de-
fense computing for military sensors, 
platforms, and missions.

Th e DARPA OHPC program is to pro-
vide new computer technologies for a 

similar DARPA initiative called the Ubiq-
uitous High Performance Computing 
(UHPC) program to develop new class-
es of high-performance computing, from 
embedded computing to cabinet com-
puting, with dramatically reduced power 
consumption while delivering a thousand-
fold increase in processing capabilities. Th e 
UHPC program, under consideration now, 
is to develop adaptable and hardened cyber 
resilient computer systems that will not re-
quire signifi cant system expertise.

Th e DARPA OHPC program seeks to 
speed-up the UHPC initiative with new 
research aimed at extreme scale com-
puting, which also is known as exascale 
computing, and will develop technologies 
will be integrated into one or more UHPC 
systems.

Topics of interest in the OHPC program 
include soft ware that not only reduces re-
quirements for high-performance comput-
ing, including memory and storage, but also 
that enables programmability to reduce the 

need for users to understand complex sys-
tem aspects like heterogeneous cores and 
memory hierarchy; hardware and soft-
ware for managing component failure rate, 
as well as shared information and respon-
sibility among the operating system, run-
time system, and applications; scalable I/O 
systems that may include alternatives to fi le 
systems; self-aware system soft ware; pro-
gramming models that allow developers to 
express their execution goals for achieving 
security, dependability, power effi  ciency, 
and performance; and low-power circuits 
that can be used across multiple UHPC or 
extreme scale system designs.

Companies interested must provide fi -
nal proposals by 22 Dec. 2010. DARPA of-
fi cials say they expect to award several con-
tracts. For questions or concerns, contact 
DARPA’s William Harrod by e-mail at 
DARPA-BAA-10-78@darpa.mil.

More information is online at https://
www.fbo.gov/spg/ODA/DARPA/CMO/
DARPA-BAA-10-78/listing.html. 

One-quintillion calculations per second: 

DARPA sets sights on extreme-scale computing

      IN BRIEF

U.S. Navy orders more Thales 
minesweeping equipment
Thales Australia in Garden Island, Australia won 

a follow on contract from the U.S. Department of 

Defense to supply minesweeping equipment for 

the U.S. Navy’s Avenger class Mine Counter Mea-

sure Vessels (MCMVs). The contract for four ship 

sets with the Naval Surface Warfare Center Pana-

ma City Division (NSWC PCD) includes an option 

for a further three ship sets, and follows sever-

al contracts for Thales minesweeping systems for 

the Navy. Over the past four years, Thales Aus-

tralia has delivered Advanced Acoustic Generators 

(AAGs), Infrasonic Advanced Acoustic Generators 

(IAAGs), Sweep Tracker Monitor Systems (STMS), 

and spares and accessories for seven of the 14 

Avenger class MCMVs. The AAG is a water-driven, 

turbine powered acoustic generator that emulates 

ship noise; it can be integrated with any sweep 

system. The IAAG is the low-frequency variant of 

the AAG and has also been developed by Thales 

Australia and Resonance Technology. The STMS is 

designed for deployment with the AAG and IAAG 

to provide positional tracking data and to facili-

tate control of both manned and unmanned oper-

ations. “The AAG gives the U.S. Navy a low-main-

tenance, high-reliability acoustic generator,” says 

Andrew Tatem, NSWC PCD project engineer re-

sponsible for the installation and commissioning of 

the acoustic sweep on the Avenger class MCMVs.

DARPA funds Raytheon BBN 
Technologies to advance 
automatic translation
Raytheon’s BBN Technologies in Cambridge, Mass., 

won an additional $6.14 million in funding from the 

Defense Advanced Research Projects Agency (DAR-

PA) under the Multilingual Automatic Document 

Classifi cation, Analysis, and Translation (MADCAT) 

program. The MADCAT program’s goal is to create 

a prototype system that quickly provides accurate, 

relevant, distilled, actionable information to military 

commands and personnel. It does this by converting 

foreign language text images, such as road signs, 

fl yers, photographs, and handwritten notes, into 

English transcripts automatically, without the use of 

linguists and analysts, company offi cials say. Ray-

theon BBN will refi ne a prototype translation system 

that can be deployed on a laptop computer by inte-

grating optical character recognition with its transla-

tion and distillation techniques and developing nov-

el methods to process handwritten text. 

NASA awards crew robotics, 
vehicle equipment contracts 
NASA awarded contracts to ATK Space Sys-

tems of Brigham City, Utah; Oceaneering Inter-

national and Wyle Integrated Science and Engi-

neering, both of Houston; and the University of 

Alabama at Birmingham for crew robotics and 

vehicle equipment work on avionics, active ther-

mal control, and other systems. The combined 

total value of the four contracts is not to exceed 

$70 million. The contracts also involve spacewalk 

activity equipment, spacecraft fl ight crew equip-

ment, crew health and conditioning systems, 

spacewalk robotics equipment, environmental 

control and life support equipment, and ground 

support systems. The equipment is for use in the 

space shuttle, International Space Station, and 

other advanced development programs. 
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      IN BRIEF

P-8A Poseidon completes 
fi rst in-fl ight test of 
mission systems 
The Boeing P-8A Poseidon aircraft T2 completed 

the program’s fi rst mission systems test fl ight in 

Seattle. T2 will be used to verify integrated mis-

sion systems performance during fl ights in Seat-

tle and at Naval Air Station in Patuxent River, Md. 

During the three-hour fl ight, the joint Boeing and 

Navy test team exercised mission computing on 

all fi ve operator workstations and demonstrated 

key systems—including acoustics, mission plan-

ning, tactical data-link, communications, elec-

tronic support measures and fl ight test instrumen-

tation—for the fi rst time. “This successful fl ight 

moves us a step closer to getting the Poseidon 

and its next-generation radar and sensors into the 

hands of the warfi ghter,” says Chuck Dabundo, 

Boeing vice president and P-8 program manager. 

The Navy plans to purchase 117 P-8A anti-sub-

marine warfare, anti-surface warfare, intelligence, 

surveillance, and reconnaissance aircraft to re-

place its P-3 fl eet. Initial operational capability is 

planned for 2013.

Lockheed Martin’s SMSS 
vehicle demonstrates 
autonomous performance 
for logistics centers
Lockheed Martin engineers demonstrated that 

its Squad Mission Support System (SMSS) vehicle 

can perform detailed logistics tasks without hu-

man control. The testing was conducted at the 

Lockheed Martin facility in Littleton, Colo., for 

military attendees. The SMSS autonomous vehi-

cle performed autonomous operations such as: 

correctly following a road network; safely ma-

neuvering through a building complex; avoiding 

obstacles inserted in its path, including manne-

quins simulating people; following a person us-

ing only optical tracking, exercising real-time 

obstacle avoidance; and navigating to a person 

who issued a “come-to-me” command. SMSS 

also demonstrated its ease of operability in re-

al-time controller-to-controller hand-offs, allow-

ing different operators to take control of the ve-

hicle as it arrived at new locations. Operators 

also disengaged autonomy and went on board 

the vehicle to control it manually, showcasing 

user options in commanding the system. The 

fully loaded SMSS can be sling-loaded under a 

UH-60L helicopter, or carried internally in a CH-

47/53 helicopter. 

Euro Hawk unmanned aircraft 
completes fi rst fl ight
The Euro Hawk unmanned aircraft system (UAS), 

built by Northrop Grumman Corp. and EADS De-

fence & Security, completed its fi rst fl ight. Based 

on the Block 20 Global Hawk, Euro Hawk will 

be equipped with a new signals intelligence (SI-

GINT) mission system developed by EADS De-

fence & Security, providing standoff capability 

to detect electronic and communications emit-

ters. A ground station consisting of a mission 

control and launch and recovery elements will be 

provided by Northrop Grumman. EADS Defence 

& Security will also provide a SIGINT ground 

station, which will receive and analyze the data 

from Euro Hawk as part of an integrated system 

solution. Under this contract, Euro Hawk GmbH 

will also provide aircraft modifi cations, mission 

control and launch and recovery ground seg-

ments, fl ight test, and logistics support.

Mobile ad-hoc network 
radio system introduced 
by Raytheon 
Raytheon Co. introduced the new Enhanced Mo-

bile Ad-Hoc Network Radio System to provide net-

ted communications and tactical data for coalition 

interoperability. Company offi cials demonstrated it 

during EuroSatory in Paris. EMARS brings together 

Raytheon’s Enhanced Position Location Reporting 

System-XF-I and MicroLight DH500 handheld radio 

and leverages the company’s MANET (mobile ad-

hoc networking) technology. The tactical system 

automatically and continually adapts to network 

changes, including those in challenging urban en-

vironments. It provides a wireless, Internet Protocol 

capability network that implements Advanced En-

cryption standard encryption over an extended fre-

quency range. “Our new EMARS system supports 

a broad range of time-critical missions such as air 

defense, command and control, and situational 

awareness, as well as user-defi ned host applica-

tions,” says Brian McKeon, vice president, Raythe-

on Network Centric Systems Integrated Commu-

nications Systems. “It supplies twice the data rate 

of our earlier system to enable EMARS’ enhanced 

multifunction capability and provides even greater 

effi ciency in secure wireless data exchange.”
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SPECIAL REPORT

IMPORT ⁄ EXPORT

I
mport/export compliance for defense suppliers is be-
coming almost as complicated and risky as designing 
defense systems themselves. Companies must comply 
with a variety of import/export regulations such as the 

International Traffi  c in Arms Regulations—better known 
as ITAR and regulated by the U.S. Department of State—
and the EAR or Export Administration Regulations, man-
aged by the Department of Commerce. For example, com-
panies that develop electronics listed on the U.S. Munitions List must 
obtain a license from the State Department before exporting. Fail-
ure to comply with these regulations could result in business-crip-
pling fi nes and jail time for individuals who purposely violate them. 

“Fines for ITAR violations in recent years have ranged from sever-
al hundred thousand to ITT Corp.’s $100 million fi ne” in 2007, says 
Kay Georgi, an import/export compliance attorney and partner at 
the law fi rm of Arent Fox LLP in Washington. “Willful violations 
can be penalized by criminal fi nes, debarment—both of the export 
and government contracting varieties—and jail time for individu-
als.” Th e biggest case right now in the news involves BAE Systems, 
fi ned $400 million by the State Department for violations of the For-
eign Corrupt Practices Act, says Lizbeth Rodriguez, OF counsel at-
torney at Holland & Hart LLP in Denver, Colo. 

BAE Systems and a $400 million fi ne

According to a U.S. Department of Justice announcement, BAE Sys-
tems plc (BAES) pled guilty in U.S. District Court in Washington “to 
conspiring to defraud the U.S. by impairing and impeding its law-
ful functions, to make false statements about its Foreign Corrupt 

Practices Act (FCPA) compliance program, and to violate 
the Arms Export Control Act (AECA) ITAR. BAES was sen-
tenced to pay a $400 million criminal fi ne.” It should be not-
ed that none of the criminal conduct described in the plea 
involved the actions of BAE Systems Inc., a U.S. subsidiary 
of BAE Systems headquartered in Rockville, Md. Essentially 
BAE Systems violated the anti-bribery provisions of the FCPA and 
other anti-bribery regulations, according to the Justice Department 
release. “According to court documents, the gain to BAES from the 
various false statements and failures to make required disclosures to 
the U.S. government was more than $200 million.”

According to the Justice Department release “BAES made a series 
of substantial payments to shell companies and third party interme-
diaries that were not subjected to the degree of scrutiny and review 
to which BAES told the U.S. government the payments would be 
subjected. BAES admitted it regularly retained what it referred to as 
‘marketing advisors’ to assist in securing sales of defense items with-
out scrutinizing those relationships. 

“BAES admitted that it established one company in the British 
Virgin Islands (BVI) to conceal its marketing advisor relationships, 

Eternal vigilance is the only way 

for defense electronics suppliers to 

approach import/export compliance 

since one violation could result 

millions of dollars in fi nes or even 

criminal charges. Meanwhile the U.S. 

government is planning to streamline 

compliance regulation and enforcement 

under one department.

By JOHN McHALE
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REGULATIONS:

including who the advisor was and how much it was paid, to cre-
ate obstacles for investigating authorities to penetrate the arrange-
ments; to circumvent laws in countries that did not allow such rela-
tionships; and to assist advisors in avoiding tax liability for payments 
from BAES,” according to the Justice Department release.

Business BAE Systems conducted in with the Kingdom of Sau-
di resulted in violations of its arms export licenses, as required 
by the AECA and ITAR, according to the Justice Department re-
lease. Th e AECA and ITAR prohibit the export of defense-relat-
ed materials to a foreign national or a foreign nation without the 
required U.S. government license. As part of its guilty plea, BAE 
Systems has agreed to maintain a compliance program to cover 
all the regulations it violated and to retain an independent com-

pliance monitor for three years to assess the com-
pany’s compliance program and to make a series 
of reports to the company and the Justice De-
partment, according to the Justice Department 
release. For more information on this case,  visit 
www.doj.gov.

Too much enforcement?

Some company leaders believe the headline-making fi nes, increased 
number of enforcement offi  cers, and myriad complicated compli-
ance regulations are hampering U.S. companies in competing for 
foreign business. Th ere has been a great deal of enforcement in re-
cent years and “I’m aware that some feel that it might hamper U.S. 
business, but I think we don’t do enough when it comes to enforc-
ing compliance.” Protecting U.S. technology is critical to national se-
curity, says Dean Young, facilities security offi  cer at Celestica Inc. in 
Austin, Texas. Compliance procedures can slow the pace of business, 
but not complying can shut a business down completely, he notes. 

Th e culture needs to change to doing everything one can to com-
ply as opposed to doing everything one can to avoid it, Young says. 
“We’re jumping through hoops to get things right so we don’t end 
up on the front page of a newspaper as a company that has just vio-
lated our export laws.”

“While it was a huge argument at the passage of the FCPA in 
1977 that such a law would impair U.S. companies in their com-
petition for business in the international arena, I would argue that 

comply or watch your 
business die and go to jail

Kay Georgi, partner at Arent Fox LLP, 

says there are fi ve common mistakes 

companies make when starting out in 

import/export compliance.

The fi rst is classifi cation, she says. 

“The companies think the products 

are dual use instead of ITAR, or 

the products shift from dual use to 

ITAR. By the time they realize what 

they have done, they are tens if not 

hundreds of violations down the road.”

Second is IT access, Georgi 

continues. “It’s tough to keep 

appropriate controls on ITAR 

controlled technical data, particularly 

when it runs through the hands of 

many, many engineers and sales 

people. Plus IT systems for dual use 

products can be accessed in ITAR 

proscribed countries—but not for ITAR 

controlled products.”

The third is personnel/employee 

licensing, Georgi says. “While many 

companies understand that workers 

who do not have U.S. citizenship or a 

green card need a license to work on 

ITAR projects, many more out there 

are still not up to this fundamental 

basic block of ITAR compliance.

Fourth is personnel/defense 

services, she continues. “Many 

companies do a fairly good job of 

keeping track of ITAR controlled 

hardware, but fi nd it harder to make 

sure their people are not providing 

defense services. This requires a 

fairly sophisticated system to educate 

personnel and to check upcoming 

trips for export compliance issues.”

The fi fth is license/Technical 

Assistance Agreements (TAA)/

Manufacturing License Agreements 

(MLA) compliance, Georgi says. 

“There’s a tendency to relax once you 

get a license or TAA or MLA approval 

from the State Department. But that’s 

the point when you need to get out 

and make sure your people get the 

agreements signed, understand the 

provisos, and communicate with the 

foreign licensee(s) to make sure they 

understand the key license proviso. 

Not to mention the multiple logging 

and record keeping requirements.”

Five most common import/export compliance mistakes
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time has shown that not to be true,” says 
John Hanson, executive director of Arti-
fice Forensic Financial Services LLC in 
Washington. “Companies will still contend 
so and the point may, in some instances, 
have some merits, but with the increased 
passage and enforcement of anti-corrup-
tion/bribery laws by other countries—en-
forcement of those laws is now a trend—the 
playing fi eld is even further leveled.  

“One thing to be sure, the risks and costs 
associated with FCPA violations is huge and 
must be taken seriously,” Hanson contin-
ues.  “Th e costs of losing a particular con-
tract because one fails to pay a bribe to 
gain an unfair advantage in obtaining it is 
not worth the costs associated with getting 
caught doing it.  What’s to stop a competitor, 
foreign or domestic, in such an instance re-
porting an alleged violation to authorities?”

Compliance can slow the speed of busi-
ness, but the losses from a business can suf-
fer from non-compliance argue for the cau-
tious approach, Rodriguez says. “Th e Obama 
Administration recently launched an inter-
agency review of U.S. export controls laws, 
the Export Control Reform Initiative, with 
the objective to reform the current U.S. ex-
port control regime.” Th e interagency review 
is in Phase I and most likely it will be a few 
years before the full scope of the proposed 
changes is approved and implemented.

Amending regulation and enforcement

“Th e main development is the export reform 
initiative which is still underway,” says Geor-
gi. “Th is reform could create a single control 
list, a single licensing system, and a single 
agency. Th at said, while the current admin-
istration appears to be working most dili-
gently on the reform eff ort, it is too soon to 
tell what the reforms will bring.

“While the full scope of the reform is un-
known, the fi rst real regulation to be issued 
is likely to be a regulation that should ben-
efi t companies, particularly foreign compa-
nies, that are parties to Technical Assistance 
Agreements (TAA) and Manufacturing Li-
cense Agreements (MLA),” Georgi says. 
“Th ose companies currently have to iden-
tify all dual national and third country na-
tional employees who will work on the TAA 
or MLA or have access to the ITAR technol-
ogy, including fi nding out information relat-
ing to past citizenships and country of birth. 
Obtaining such information can raise con-
cerns under foreign anti-discrimination and 
privacy laws, however. It is expected that the 

new ITAR regulations will ameliorate this 
problem although we won’t know until the 
new rule is issued how far it will go.”

Amendments are also being proposed for 
the U.S. Sentencing guidelines by the U.S. 
Sentencing Commission related corporate 
compliance and monitors.

“I don’t think that these changes will in 
particular aff ect enforcement, but may spur 
an even faster increase in the usage of mon-
itors pursuant to settlement agreements be-
tween government agencies and the off end-
ing companies,” Hanson says.  “In the world 
of FCPA enforcement this is not new, with 
nearly every settlement agreement—often 
called Deferred Prosecution Agreements 
or Non-Prosecution Agreements—used in 
such matters over the last few years requir-
ing both remedial measures within the en-
tities corporate compliance program and 
the use of a monitor to independently veri-
fy the entity’s compliance with that and oth-
er terms of the settlement agreements.”

Hanson was appointed as the monitor of 
a publicly traded government contracting 
company pursuant to a settlement between 
them and a federal U.S. agency, he says.  

Avoiding compliance pitfalls

“Get experienced assistance,” Hanson rec-
ommends. “The laws and regulations are 
complex, the penalties grave, and the en-
forcement level high—all pointing to signif-
icant risk. Not only does such an advisor as-
sist in preventing problems from occurring, 
but they serve as a potential mitigating fac-
tor should a problem occur and the govern-
ment consider how to penalize the compa-
ny.” However, many small businesses cannot 
aff ord to hire an attorney or a consultant, but 
still need to keep ahead of ITAR violations.

“You are better paying for an experienced 
team and just using them for the key issues 
than fl ying solo,” Georgi says. “But there are 
many things you can do on your own: hire 
or select in house an intelligent, motivat-
ed compliance person and send him/her to 
ITAR training provided by SIA or ACI or 
another solid ITAR training program. Have 
your trained person work with an outside 
expert to set up a good compliance program 
for your company. Roll out and educate your 
workforce on the program. Spend some 
money for an outside audit of your program 
to identify weaknesses. Correct the weak-
nesses and train again. It’s not cheap, but it 
is aff ordable. In fact, if you play in the ITAR 
sandbox, you can’t aff ord not to.”

Rodriguez agrees. “Attorney cost should 
not be an excuse for not setting up compli-
ance programs. Th ere are many aff ordable 
training classes available that are taught by 
attorneys and other services providers.”

“Ultimately, an entity cannot control its 
employees, subcontractors, agents, and rep-
resentatives, who 
may make a personal 
decision to do some-
thing inconsistent 
with corporate policy 
and/or the law, so a 
company must dem-
onstrate that it has 

taken and applied reasonable mea-
sures (with particular emphasis on 
the corporate compliance program 
and internal controls) to prevent, 
detect, and respond to such prob-
lems,” Hanson says.

Dual-use

One of the most confusing issues 
for experienced and green com-
pliance offi  cers is dual-use, Geor-
gi says. “Dual-use items are items 
subject to EAR administered by 
the Department of Commerce 
Bureau of Industry and Security.” 
Generally speaking, if an item is 
subject to EAR, it cannot be sub-
ject to the ITAR and vice-versa—
although there are one or two 
small pockets where dichotomy 
breaks down slightly. But you can 
take a dual-use item, modify it, 
and come up with an ITAR item. 

Electronics technology 

supplied to programs 

such as the P-8 

reconnaissance 

aircraft are subject to 

International Traffi c in 

Arms Regulations (ITAR). 
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There many things to consider when it 
comes to dual-use items; it depends on the 
situation or case, Young says.  Some might 
believe that since an item or technology is 
not covered under ITAR and is available 
commercially, then it doesn’t require an ex-
port license or controls.  Th is could result in 
an item that really is classifi ed as “Dual Use” 
on the Commerce Control List (CCL) being 
exported in violation of Export Laws. Care-
ful screening must be done before exporting 
anything outside the U.S. 

E-mail and compliance 

Today many companies use global hubs by 
which to route their e-mail traffic, Young 
says. Th is can be a major compliance issue 
when the hub is outside the U.S. For exam-
ple at some companies, “if you send out an e-
mail to a colleague in the next offi  ce it is rout-
ed through a hub in  another country, then 
sent back to your offi  ce. If that e-mail data is 
subject to ITAR controls, I just violated ITAR 
regulations by sending it out of the country.” 

In all his e-mails, Young places the follow-
ing note at the bottom: “Th is e-mail and any 
attached fi les are Celestica proprietary and 
may be legally privileged. Do not e-mail ex-
port controlled technical data. If you are not 
the addressee, any disclosure, reproduction, 
copying, distribution, or other dissemination 

or use of this communication is strictly pro-
hibited. If you have received this transmis-
sion in error please notify the sender imme-
diately and then delete this e-mail.” 

People really need to be careful when they 
send emails, “because once you it hit send 
you have no guarantee where it will end up,” 
Young says. If Young has material subject to 
ITAR controls that he needs to give to a col-
league, he walks it over on USB stick or puts 
it on a protected FTP server, he says. Elec-
tronic information also needs to be protect-
ed when traveling overseas. “I tell all our em-
ployees that they must assume that all their 
text messages, e-mails, cell phone conversa-
tions, etc., are being recorded,” Young says. 

It is also wise for companies to begin con-
sidering the danger of social networking sites 
when doing compliance training, Young 
says. It might be advisable to limit activity 
on company sites to Facebook and Linkedin 
unless the employee has undergone extensive 
compliance training—what they think may 
be an innocent comment could be a compli-
ance violation. “Employees must be careful 
about providing information to foreign na-
tionals, especially if a company deals with 
export controlled technology,” Young adds.

Management support 

Getting management support for compliance 

programs is crucial, especially for small 
businesses, Young says. Company leader-
ship needs to be aware that one fi ne could 
sink their entire business, he adds. 

A lack of management support can foil 
a compliance program before it even gets 
off the ground, Rodriguez says. Too often 
management is more interested in the bot-
tom line and feels that spending time deal-
ing with compliance will cost them revenue, 
but the opposite is the case if they get caught. 
Management has to commit time and re-
sources to compliancel; it is not just a matter 
of applying for licenses, it requires detailed 
record-keeping and investments in training 
for all employees and senior management.

ITAR compliance is another part of risk 
management, says Richard Schulman, vice 
president of quality and ITAR technology 
control at Columbia Tech in Worcester, Mass. 
Th ey went about it in a conservative, cautious 
way, hiring a consultant and taking training 
classes. Hiring the right compliance offi  cer is 
crucial, Young says. “Export Compliance re-
quires a background and understanding of 
export/import laws and a constant vigil to en-
sure your company is doing the right thing, 
every time.” Th is individual has an appreci-
ation and true understanding of compliance 
and how to make sure companies meet regu-
lations and refrain from getting fi ned. 

Lizbeth Rodriguez 

OF counsel and 

attorney with Holland 

& Hart LLP in Denver, 

Colo., recommends 

sections of the 

U.S. Department of 

Commerce, Bureau of 

Industry and Security, 

U.S. Department 

of Treasury, Offi ce 

of Foreign Assets 

Control, and U.S. 

State Department, 

Directorate of Defense 

Trade Controls, Web 

sites for those looking 

to get started with 

compliance.

For the Export Administration 

Regulations, visit 

http://www.access.gpo.gov/bis/ear/

ear_data.html#ccl. 

For the International Traffi c in 

Arms Regulations, visit

http://www.pmddtc.state.gov/

regulations_laws/itar.html. 

For guidance regarding the 

elements and implementation of 

an effective Export Compliance 

Management Program, visit 

http://www.bis.doc.gov/

complianceandenforcement/

emcp.htm.

For general information on ITAR 

compliance requirements, visit 

http://www.pmddtc.state.gov/.

For general information 

regarding U.S. trade sanction 

programs, visit 

http://www.treasury.gov/offi ces/

enforcement/ofac/.

For several lists of entities 

and individuals that have been 

denied export privileges or with 

whom U.S. parties are restricted 

to conduct business, visit 

http://www.bis.doc.gov/

complianceandenforcement/

liststocheck.htm

For frequently 

asked questions on 

Commerce Department 

export licensing, visit 

http://www.bis.doc.gov/

exportlicensingqanda.htm. 

For a list of ITAR violation 

consent agreements going 

back to 1978, visit 

http://www.pmddtc.state.gov/

compliance/consent_agreements.

html. 

For a fact sheet of 

President Obama’s Export Control 

Reform Initiative, visit 

http://www.whitehouse.gov/

the-press-offi ce/fact-sheet-presidents-

export-control-reform-initiative

For more information on 

Holland & Hart’s export 

practice, visit 

http://www.hollandhart.com/

practice.cfm?IDName=

DeptID&ID=198.  
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By JOHN KELLER

For the boots-on-the-ground combat sol-
dier, size and weight is everything. Each 
combat soldier can carry only a finite 
amount of gear into battle—loads that of-
ten approach 100 pounds per warfi ghter. 
Th is means he and his commanders need 
to strike the right balance of weapons, sen-
sors, communications, food, water, and 
survival equipment to give him the best 
chance of achieving the mission and get-
ting back alive.

Weapons and ammunition are not get-
ting noticeably smaller or more light-
weight. Neither is food, water, or survival 
equipment. For the infantry soldier, about 
the only way he can enhance his fi ghting 
capability is to reduce the size of sensors, 
communications, and other soldier systems 
that involve electronics and electro-optics. 
Reducing the size and weight of electron-
ic devices, while maintaining or improving 
capability, are among the chief concerns of 
today’s soldier systems designer.

Although today’s soldier systems tech-
nology chief ly concerns reducing size, 
weight, and power, at the same time sol-
diers in the fi eld are demanding ever-in-
creasing capability in computing, com-
munications, navigation and guidance, 
wireless networking, and—perhaps above 
all—sensors to help infantry soldiers see at 
night and in bad weather, as well as to mea-
sure distances and designate targets. 

As U.S. military operations continue in 
Iraq and Afghanistan, U.S. military forces 

Advanced technologies compete with necessities 

like ammunition, water, and food to be part of the 

load carried by today’s infantry soldier.

Soldier systems at the 

technological crossroads
Technologies for the warfi ghter must run a cruel gauntlet of size, 

weight, and power consumption, as well as enhanced capability 

and affordability, before they can take their places alongside the 

most promising network-centric systems on the digital battlefi eld.
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have put a premium on de-
veloping capable, light-
weight soldier systems for 
the past several years—
often as a higher prior-
ity than traditional big-
ticket military platforms, 
such as jet fi ghters, main 
battle tanks, and surface 
warships.

“Look at the budget,” 
says David Strong, vice 
president of marketing 
for the FLIR Systems Inc. 
government systems divi-
sion in Wilsonville, Ore. 
“A very large share of the 
overall DOD budget is 
for supporting and equip-
ping the soldiers. Putting 
a priority on soldier sys-
tems has to be part of the 
thought process. Most of the 
Future Combat Systems program 
was cancelled, and yet we need to get capa-
bility into the hands of soldiers.”

Size, weight, and power

The typical combat soldier, even though 
he has superior training and technology, is 
still human, so his or her ability to carry 
heavy loads is limited. “Lightweight body 
armor is over 30 pounds, and the soldier 
has to carry water and ammunition for 

three days. The backdrop for everything 
is the need to unburden the soldier, which 
is getting the weight out of the systems,” 
says Michael Lewis, vice president and gen-
eral manager of soldier and vehicle solu-
tions at the BAE Systems Electronics So-
lutions Sector in Nashua, N.H. “Th ere is a 

big premium on lightweight 
systems.”

Th ese technologies and 
systems also must be rug-
ged enough to operate in 
Iraq, Afghanistan, and 
other areas of the globe 
where the U.S. and its al-
lies are involved in mili-
tary operations. 

These areas of South 
Asia offer extremes in 
weather and temperatures, 
which places a premium 
on equipping soldiers to 
avoid fatigue during long, 
dangerous missions. “Th e 
soldier by his nature has 
a fi xed load he can carry,” 
points out Kurt Grigg, 
director of marketing for 

surface solutions at Rock-
well Collins in Cedar Rap-

ids, Iowa. “He has demand for power as he 
gets more electronics, and he has to make 
some tough tradeoff s, such as, do I carry 
more batteries or more water?”

Recent developments in soldier systems 
technology may have reached a tipping 
point, in which existing technologies are 
suffi  ciently small and lightweight to meet 
the latest Army requirements for infantry 
warfighters. “The current generation of 
technologies is meeting the requirements, 

as written,” says Grigg. 
“Prior generations of deliver-

ables did not meet what the Army 
and other forces specifi ed, yet late-
ly we have made great strides in ad-
vancing the technologies to meet 
the objectives,” Grigg says. FLIR’s 
Strong says he agrees. “We are at 
that stage now where we have in-
troduced over the last year a com-
plete line of sensors that span the 
range of soldier solutions, vehicle 
vision solutions, and vehicle RSTA 
[reconnaissance, surveillance, and 
target acquisition] that meet the 
soldier’s requirements.” 

Despite broad improvements 

Panasonic is using circular polarization 

technology on the screens of its Toughbook 

handheld computers to cut glare and make the 

devices readable in bright sunlight.

Improvements in uncooled infrared 

sensor technology is yielding 

lightweight thermal weapon sights, like 

the one shown at left, which ultimately 

may be data linked to other soldiers 

and to upper-echelon commanders.
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in the size, weight, and power consump-
tion of the latest soldier systems, “you are 
never done,” Grigg points out. “As we con-
tinue to advance electronics, we have en-
hanced demands for more; the mindset 
drives the expectation for more processing 
horsepower to run the more complex ap-
plications.” Echoes Strong, “Size, weight, 
and power consumption will continue to 
decrease; that’s a steady trend as the tech-
nology develops.”

Enhanced capability

One of the primary areas for soldier sys-
tems involves uncooled infrared sensors 
for night vision and situational awareness 
in fog, dust, and smoke. Th ese sensors have 
become extremely small, lightweight, and 
rugged. “Night vision in all its forms is no 
longer a tool; it’s a necessity,” says FLIR’s 
Strong. “Every little outpost needs infrared 
nightvision capability.”

Uncooled infrared sensors by design are 
substantially smaller and more lightweight 
than their cooled counterparts because 
these devices operate at ambient temper-
atures while retaining their sensitivity to 
infrared light. 

“ISR [intel l igence ,  su r vei l la nce , 

and reconnaissance] is a huge topic in sol-
dier systems,” says FLIR’s Strong. “We are 
seeing activity in putting our sensors into 
multispectral and multisensor systems 
to blend IR and TV cameras, and basing 
them on vehicles. We have a bunch of sen-
sors going onto MRAPs [mine-resistant, 
ambush-protected vehicles]. Vehicles need 

it so [soldiers] can operate at night and see 
down the road in the daytime in smoke, 
dust, and fog.”

Designers of soldier-carried sensor sys-
tems still have a ways to go, however, not 
only to package their technologies for the 
battlefi eld, but also to keep the technolo-
gy ahead of U.S. and allied adversaries. 

The Micro DAGR global positioning system 

receiver, shown above, is among the tiny, 

lightweight systems today’s soldier carries 

into the fi eld to increase his effectiveness and 

lethality.
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“We have our lead in night vision, but we 
are not as far ahead as we used to be,” says 
BAE Systems’ Lewis. “Th ere is strong inter-
est in shortwave IR and other capabilities 
to see multiple bands at once, or see in oth-
er bands. Our customers always put a pre-
mium on great performance, but at a prac-
tical size, weight, power, and cost.”

The ability to shrink uncooled sensor 
technology also makes it easier to create 
multispectral sensor systems that blend 
the best of infrared, visible light, and am-
plifi ed light. “Right now, we are blending 
uncooled longwave infrared and image-in-
tensifi ed night vision,” says FLIR’s Strong. 
“We are going to start seeing multi-band or 
dual-band infrared also coming into play.”

Dual-band infrared blends longwave 
and midwave infrared sensors—each of 
which have specific strengths and weak-
nesses that when combined can be great-
er than the sum of their parts. Midwave 
IR, for example, might see better through 
windows than longwave IR. One kind of 
sensor also sees better through foliage, and 

better through smoke and fog. Blend out-
puts from the two sensors and users will 
have the best of both worlds. Small, light-
weight designs can enable those kinds of 
developments for soldiers to take comfort-
ably into battle.

Blending outputs from two or more in-
frared sensors “is almost like going from 
black-and-white to color vision,” Strong 
says. “We will be ready to deploy that tech-
nology in a year or two, and in five-plus 
years we will see more multispectral infra-
red. Th e key is to make it more aff ordable.”

Once optical sensors gather imagery 
from the battlefi eld, potential users of this 
information need a way to display it eas-
ily on small, lightweight displays rugged 
enough for military operations, and that 
is where developments in handheld com-
puters and digital displays come in. Sol-
diers today “want products that are read-
able in the bright sunshine,” says Fed De 
Gastye, business development manager of 
federal business at Panasonic Solutions Co. 
in Secaucus, N.J.

Panasonic is using what the company 
calls circular polarization on the Tough-
book 10 and H-1 Field portable and hand-
held computers that are designed for mil-
itary and law-enforcement applications. 
Circular polarization uses a special film 
on computer screens that make them 
more viewable in bright sunshine by dull-
ing screen glare.

When it comes to lightweight comput-
ers for the battlefi eld, Panasonic designers 
are considering improvements to systems 
to include voice activation, as well as im-
proved security for wireless data network-
ing to enable military computer users to 
operate their machines on the move with-
out risk of interference or interception by 
the enemy.

“The digital battlefield is here today,” 
says BAE Systems’ Lewis. “It is a question 
of how fast we will progress. Already we 
can export imagery to handheld PDAs and 
COTS telephones, which are frequently 
taken into the fi eld, to share this informa-
tion. Devices are [required] to export video 

Small electro-optical sensor technology is enabling new applications that blend several kinds of infrared sensors, as well as laser measurement units and 

laser target designators.
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and to interface with things like the Land Warrior system.”
When it comes to tactical networking on the battlefield, 

Rockwell Collins is one of the experts. Rockwell Collins, along 
with Raytheon and General Dynamics, is competing for a U.S. 
Army program called Nett Warrior—named in June for World 
War II Medal of Honor recipient Col. Robert B. Nett.

Nett Warrior, which concentrates on establishing digital 
data links among soldiers fi ghting together, essentially picks up 
where Land Warrior leaves off . Nett Warrior technology is worn 
on a soldier’s body to provide networked situational awareness 

by blending radio, global positioning system, helmet-mounted 
display, and a handheld data input device. Wiring is integrated 
into a protective vest.

“Nett Warrior consists of a body-worn computer system—
something that lets you run soft ware—a means of displaying 
that data to the soldier, and a means of sharing that informa-
tion among those in the battle space,” Grigg says.

Th is system, which should be fi elded around 2013, will en-
able soldiers to see their locations, the locations of their bud-
dies, and the locations of known enemies on a moving map. 
“The intent is to provide situational awareness,” Grigg ex-
plains. Although the enabling technologies for Nett Warrior 
exist today, “the drive is to get to more power-effi  cient, small-
er, lighter-weight radios, computers, and display technologies,” 
he says. 

Affordable technology

Soldier systems technology constantly faces a stringent set of 
requirements. If these systems are to be developed and fi eld-
ed, however, no requirement is as immediate and crucial as af-
fordability. “[U.S. Defense Secretary Robert] Gates has said it, 
there is a crunch coming in the U.S. defense budget,” points out 
FLIR’s Strong. “Th e DOD budgets are going to shrink, there will 
not be as much money as there has been, and it is already start-
ing. In the next fi scal years—2011 and 2012—we will see a real 
crunch on the acquisition side.”

What that means is nothing can be even remotely consid-
ered to be too expensive if the technology will ever make it to 
the fi eld. Systems developers perhaps learned that lesson with 
the cancellation of the Army’s Future Combat Systems (FCS) 
program. 

“Th e DOD is going to have to start looking very hard at af-
fordability,” Strong says. “If systems are not aff ordable, their 
developers need to make a change. Our strategy is taking un-
cooled infrared technology, with battery power, instant-on ca-
pability, lightweight, small, and aff ordable relative to other 
technologies.” 

“Soldier systems technology constantly 

faces a stringent set of requirements. If 

these systems are to be developed and 

fi elded, however, no requirement is as 

immediate and crucial as affordability.”
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While use of the C++ programming lan-
guage has increased in the past decade, 
choosing this language could hinder ef-
forts to comply with certification stan-
dards, such as RTCA/DO-178B, unless de-
velopers take great care. 

The lack of standard guidance and 
rules leads many certifi cation representa-
tives to review an applicant closely who is 
using C++, which can result in project de-
lays or rework.

In 2002, the Certification Authorities 
Software Team (CAST) published guid-
ance that identified common problems 
with C++ in DO-178B-compliant applica-
tions (see CAST paper #8, http://www.faa.
gov/aircraft/air_cert/design_approvals/
air_software/). The common C++ usage 
concerns raised by CAST include compile 
and run-time issues. 

“Many C++ features, if not properly con-
trolled and verifi ed, can result in soft ware 
code that is non-deterministic, unused, 
or diffi  cult to verify, and whose confi gu-
ration can change depending on the run-
time state of the system,” CAST states. 
Compile-time issues include dead/deacti-
vated code, encapsulation, inheritance, and 
overloading. Th e run-time issues, mean-
while, include dynamic binding/dispatch 
and polymorphism. Using these features, 
unfortunately, can make it diffi  cult to com-
ply with DO-178B objectives.

In the past decade, many organizations 
have defi ned ad-hoc, safety-critical sub-
sets of C++ to achieve DO-178B compli-
ance. Th ese eff orts, while successful, did 
not address the need for a universally ac-
cepted subset. 

In 2004, the U.S. Federal Aviation Ad-
ministration (FAA) enlisted the Nation-
al Aeronautics and Space Administration’s 

(NASA) support for a project called Object-
Oriented Technology in Aviation (OOTiA), 
which went beyond just C++ issues. This 
project sponsored research and conducted 
workshops designed to identify concerns 
about OOT relevant to safety and certifi ca-
tion. Th ese eff orts culminated in the pub-
lication of a handbook for object-oriented 
usage in safety-critical applications and pro-

vided guidance to certifi cation representa-
tives who are approving object-oriented ap-
plications to DO-178B objectives.

DO-178B challenges

The FAA strongly recommends using 
RTCA/DO-178B as the vehicle to demon-
strate that soft ware is airworthy. Published 
in 1992 (a revision, called DO-178C, is to 
be published within the next 12 months), 
DO-178B specifi es 66 objectives that must 
be met in order to meet the highest level of 
safety (Level A). 

Certifi cation to Level A means that one 
must show that high- and low-level re-
quirements have been tested and that the 
associated run-time code (including the 
compiler behavior) has been exercised in 
these tests. Additionally, one must also 
demonstrate traceability between the re-
quirements, design, code, and tests, as well 
as complete, independent reviews of the re-
quirements, design, source code, and tests.

Verifi cation to DO-178B objectives is a 

labor-intensive eff ort. An engineering team 
will spend between one and four hours ver-
ifying each line of code to demonstrate 
compliance to Level A. To ease this eff ort, 
tools are oft en employed to assist in satis-
fying DO-178B objectives. 

For example, commercial tools are avail-
able to help identify which code structures 
are exercised during requirements-based 
tests. These structural coverage analysis 
tools (as well as any verifi cation tool) must 
be qualified in accordance with RTCA/
DO-178B, section 12.2. 

For C++ developers, DO-178B compli-
ance is more onerous because of the po-
tentially complex nature of C++ code. Fea-
tures such as inheritance, overloading, and 

polymorphism will complicate traceabili-
ty and structural coverage, and potentially 
lead to code that contains latent defects of 
unexplored behavior.

DO-178B compliance made simple

Historically, programmers have relied on 
standards released by the Motor Industry 
Soft ware Reliability Association (MISRA) 
to ensure development of deterministic C 
and C++ code. MISRA-C specifi es a “safe” 
subset of the C language in the form of 
121 required and 20 advisory rules, while 
MISRA-C++ defi nes 228 rules. 

Now, for the fi rst time, there is a com-
mercially available and DO-178B-quali-
fi ed static code analyzer that ensures com-
pliance to a safe C++ subset. This tool, 
QA C++ from Programming Research 
Inc., assists developers and certifi cation 
authorities in producing, verifying, and 
approving C++ code in Level A systems. 

Specifi cally, QA C++ allows developers 
to take partial, automatic credit for two 

C++ software development for DO-178 
safety-critical applications

“Many C++ features, if not properly controlled and verifi ed, 

can result in software code that is non-deterministic, 

unused, or diffi cult to verify, and whose confi guration can 

change depending on the run-time state of the system.”

Use of the C++ programming language may cause concern, 

delays, and rework when it comes to DO-178B compliance.

By  DAVID BEBERMAN AND JOE WLAD
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key DO-178B objectives. First, concern-
ing DO-178B paragraph 6.3.4d, QA C++ 
provides a wide range of confi gurable lan-
guage checks to support verifi cation that 
the source code conforms to a specific 
source code standard. Second, relevant to 
DO-178B paragraph 6.3.4f, QA C++ is used 
to perform a number of checks that sup-
port source code consistency verifi cation.

QA C++ comes with a DO-178B tool 
qualif ication package (produced by 
Verocel Inc., an independent third party) 
including: the tool qualifi cation plan, tool 
operational requirements document, tool 
qualifi cation document, test harness qual-
ifi cation document, a user’s manual, and 
a user’s guide. 

QA C++ is a deep flow static analyzer 
for C++ code. The tool performs source 
code analysis on a file-by-file and com-
plete project basis to identify unsafe us-
age of the C++ language. Th e tool can also 
identify language usage which is not com-
pliant with the ISO C++ standard (ISO/
IEC 14882:2003), or language constructs 
which are classifi ed as giving rise to inde-
terminate, undefi ned, or implementation-
defi ned behavior.

C++ application developers can defi ne 
or use their own coding standards and 
confi gure the QA C++ tool to detect non-
compliances to their standard. Use of the 
tool will save considerable time and re-
duce certifi cation risk because it will catch 
all coding standard violations and help 
ensure conformance to safe and certifi able 
C++ subset as identifi ed in the CAST-8 is-
sue paper. 

QA C++ will detect and report warning 
messages for problem areas, such as over-
ly complex code, type violations, overload-
ing of operators, constructors which may 
lead to exceptions or indeterminate states, 
pointer arithmetic, and hundreds of oth-
er risky programming practices. Now safe-
ty-critical developers and certifi cation au-
thorities have a common foundation upon 
which to approve C++ applications for use 
in airborne systems.

Developers who choose to use the quali-
fi ed QA C++ tool, must defi ne their inten-
tion to use the tool in their soft ware certi-
fi cation plan. Th is plan, called the Plan for 
Soft ware Aspects of Certifi cation (PSAC) 
must be submitted to the certifi cation au-
thorities (in the U.S., the FAA) for approval 
prior to commencing a certifi cation eff ort. 

Th e certifi cation authority will examine 

the tool qualifi cation evidence and also en-
sure the developer uses the tool in a man-
ner prescribed by the tool qualification 
package. Using a predefi ned and pre-qual-
ifi ed tool such as QA C++ will reduce certi-
fi cation risk and reduce the eff ort involved 
in the code review process, which requires 
certifi cation to RTCA/DO-178B. 

Joe Wlad, principal and founder of Safe 

Software Consulting Inc. in Alameda, 

 Calif., can be reached by e-mail at joe@

safesoftwareconsulting.com. David Beber-

man, the North America operations manager 

for Programming Research Inc. in Boston, can 

be reached by e-mail at david_beberman@

programmingresearch.com. 
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Not all waveform analyzers are the same, 
and so professionals should carefully con-
sider the specifications and capabilities 
of the models available and weigh them 
against the specifi c needs of their military 
and aerospace application. 

First, it is important to understand the re-
lationship between the waveform to be ana-
lyzed and the specifi cations of the equipment 
performing the signal analysis, explains Dar-
ren McCarthy, RF technical marketing man-
ager at Tektronix in Wilsonville, Ore. Th e 
most common method of analyzing mod-
ern waveforms is the use of vector signal 
analyzers, or fast Fourier transform (FFT)-
based analysis techniques. “It is important 
that all the waveform information is cap-
tured within the communication channel 
for a fi nite period of time; however, most dy-
namic range specifi cations on spectrum ana-
lyzers are represented by swept analysis tech-
niques and have no correlation to the vector 
analysis applications,” McCarthy describes. 

Th e system’s ability to capture and ana-
lyze not only repetitive signals, but also in-
termittent or time-varying signals is another 
major consideration when selecting the opti-
mal waveform analyzer. “Th e true power of a 
waveform analyzer comes with its ability not 
only to analyze what signals are supposed to 
be present, but also to analyze the signals 
that are not supposed to be there,” says Sue 
Guzman, Aerofl ex Cupertino general man-
ager and vice president of Aerofl ex Test So-
lutions in Cupertino, Calif. “Critical to this 
ability is the need for simultaneously display-
ing the captured waveform in all three do-
mains: time, frequency, and modulation.”

When selecting a signal analyzer to eval-
uate waveforms, consider RF frequency, in-
formation or acquisition bandwidth, and 
signal fi delity (dynamic range) within the 
acquisition bandwidth and at the frequen-
cy of interest, McCarthy advises. “You need 
to be able to tune to the frequency of inter-
est,” he says. Information bandwidth relates 
to the instantaneous FFT bandwidth that 
can be continually processed for analysis. “If 
your waveform hops over multiple channels, 
and you are interested in the analysis of the 
waveform during the hopping transitions, 
the information bandwidth of your signal 
analyzer must be able to capture the entire 
hopping transitions over multiple channels.”

Signal fi delity also needs to be considered 
under the representative waveform condi-
tions. “At microwave frequencies, in order 
to enable wide instantaneous bandwidths, 
many spectrum analyzers need to remove 
preselection fi lters that limit bandwidth and 
distort the incoming signal,” McCarthy ad-
vises. “During these conditions, the analyz-
er specifi cations no longer apply.”

Today’s technologies provide a much 
more capable platform for waveform ana-
lyzers, including wider instantaneous band-
widths, much higher speed, much deeper 
signal memory, and many more software 
analysis features that, at one time, only were 
available as post-processing capabilities on 
computers separate from the waveform an-
alyzer itself,” Guzman admits. “Th e instan-
taneous bandwidth available determines the 
fastest pulses that can be analyzed or deter-
mines the widest frequency signal which 
can be measured,” she describes. 

Th e system should off er modularity, en-
abling upgrades as better performing ana-
log-to-digital converters (ADCs) and fast-
er processors become available, without 
causing the user to purchase an entirely 
new system each time, Guzman adds. Th e 
breadth of analysis capability present in the 
soft ware/fi rmware of the system, especial-
ly the variety of data visualization options 
and the number of diff erent demodulation 
types supported, is key, she says. 

“Soft ware option fl exibility enables the 
analyzer to be used for multiple purpos-
es: phase noise testing, signal source tes-
ter, peak/channel power meter, modula-
tion analyzer, oscilloscopes, and frequency 
counter,” McCarthy explains, describing 
the new Tektronix RSA6120A. As a result, 
such systems—capable of many diff erent 
automated scalar and vector pulse analysis 
parameters, for example—can replace sev-
eral instruments usually required for accu-
rate pulse performance characterization.

Th e depth and speed of the signal memo-
ry available, which determines how long of 
a waveform recording can be taken or de-
termines how well intermittent signals can 
be captured, is another important consider-
ation, Guzman describes. “Longer waveform 
recordings capture a more complete picture 
of the signal or environment being tested.”

The measurement utility and perfor-
mance can give you the confi dence to de-
sign the most advanced radio and radar 
applications, says McCarthy. “Read the 
specifi cations, and ask how they apply to 
your waveform analysis needs.”

Do not lock yourself into a corner, Guz-
man cautions. “Select one with the hardware 
modularity to adapt to newer ADC and pro-
cessing capability, and with a soft ware/fi rm-
ware architecture that allows the system to 
add new demodulation or analysis functions. 
Invest in a test solution that can grow with 
you, not one that traps you in the past.” 

Weighing waveform analyzer options
By COURTNEY E. HOWARD

Aerofl ex Inc. 

Cupertino, Calif. 
408-873-1001 
www.aeroflex.com

Agilent Technologies Inc. 

Santa Clara, Calif. 
408-345-8886
www.agilent.com

Anritsu Company 

Morgan Hill, Calif.  
408-778-2000
www.us.anritsu.com

Keithley Instruments Inc. 

Cleveland, Ohio
440-248-0400
www.keithley.com 

LeCroy Corp. 

Chestnut Ridge, N.Y.
845-425-2000
www.lecroy.com

National Instruments Corp.

Austin, Texas 
800-531-5066
www.ni.com

Rohde & Schwarz 

North America

Irvine, Calif.
949-885-7000
www.rohde-schwarz.com/USA

Tektronix Inc. 

Beaverton, Ore. 
800-833-9200
www.tek.com

COMPANY INFORMATION
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KVH to provide fi ber-optic gyros to stabilize 

fi re-control systems in remote weapons 

stations on armored vehicles

MIDDLETOWN, R.I.—KVH Industries Inc. in 
Middletown, R.I., is providing fi ber-optic 
gyros (FOGs) to be used in remote weap-
ons stations (RWS) that enable gunners on 
combat vehicles to operate, aim, and fi re 
from inside their 
armored vehicles, 
away from hostile 
fi re.

KVH is provid-
ing the electro-
optical technol-
ogy under terms 
of a $7.1 million 
order from a ma-
jor defense con-
tractor. Although 
KVH is not nam-
ing its custom-
er, major suppli-
ers of U.S. remote 
weapons stations 
include Kongsberg Defence Systems in 
Kongsberg, Norway, and EOS Technolo-
gies Inc. in Tucson, Ariz.

Kongsberg Defence Systems makes the 
U.S. Army M151 Protector remote weap-
ons station, which is in common use on 
Stryker armored vehicles. The Protector 
can be fi tted with machine guns, grenade 
launchers, Javelin anti-tank guided mis-
siles, and the Hellfi re missile.

KVH’s FOGs provide optical stabiliza-
tion and weapon recoil control for RWS 
units, while ensuring that the weapon stays 
on target whether the vehicle is stationary 
or on the move.

Th e U.S. has or-
dered more than 
10 , 0 0 0  r e m o t e 
weapons stations 
for its combat ve-
hicles as part of 
a program called 
the Common Re-
motely Operat-
ed Weapons Sta-
tion (CROWS)—a 
three-axis stabilized 
mount equipped 
with a sensor suite 
and f ire-control 
software that en-
ables on-the-move 

target acquisition and fi rst-burst target en-
gagement. Th e current provider of CROWS 
is Kongsberg Defence Systems.

Capable of target engagement under 
day and night conditions, the CROWS 
sensor suite includes a daytime vid-
eo camera, thermal camera, and laser 
rangefi nder—all of which are stabilized 
by KVH FOGs.

Raytheon, Air Force ready space sensor 
for fi rst-of-its-kind military use
By COURTNEY E. HOWARD

EL SEGUNDO, Calif.—Raytheon Company’s 
hyperspectral imaging sensor, called 
ARTEMIS, is being prepared for a fi rst-of-
its-kind tactical military role in support of 
the Air Force Space Command.

The company’s Advanced Responsive 
Tactically Eff ective Military Imaging Spec-
trometer has completed its one-year exper-
imental mission aboard the Air Force Re-
search Laboratory’s Tactical Satellite-3. 
Based on that mission, Raytheon has been 

notified that the Air Force Space Com-
mand will take control of TacSat-3 with 
the intent to use ARTEMIS in an opera-
tional capacity.

“Th e ARTEMIS hyperspectral imager 
gives military commanders an important 
new advantage in the asymmetric battle-
fi eld,” explains Bill Hart, vice president 
at Raytheon Space Systems. “ARTEMIS 
can detect various manmade and natural 
materials, which adds a fundamentally 

new capability for the DOD.”
Unlike visible imagers, hyperspectral 

sensors capture light across a wide swath of 
the electromagnetic spectrum, providing 
unprecedented spectral detail. Th at spec-
tral information produces a distinct “sig-
nature,” which can be compared against 
the spectral signatures of known objects to 
rapidly identify potential areas of interest.

The ARTEMIS hyperspectral imager 
combines spectral information with geo-
location coordinates in an easy-to-read 
map. Th is information is then sent directly 
to troops on the ground in near real time.

“Air Force Space Command looks for-
ward to taking ownership of the TacSat-3 
ARTEMIS system,” says Lt. Col. Ryan 
Pendleton, Air Force Space Command, 
Chief, Operationally Responsive Space In-
tegration. “We plan to operationalize the 
system as soon as possible to provide di-
rect benefi t to warfi ghters.” 

TacSat-3 originated as part of the U.S. 
Department of Defense’s operationally re-
sponsive space initiative, which seeks to 
provide fi eld commanders fl exible, aff ord-
able options for obtaining real-time tacti-
cal surveillance data from space. Aided by 
the ORS Offi  ce, and led by the Air Force 
Research Laboratory, the TacSat-3 program 
was designed to demonstrate the feasibili-
ty of developing and launching a military 
payload within extremely tight schedule 
and budget constraints.

“TacSat-3 has been a pathfi nder to ex-
plore concepts of operation for future ORS 
systems and demonstrates how great things 
can be achieved on a small budget and in 
a short time,” says Dr. Peter Wegner, di-
rector of the Pentagon’s ORS Offi  ce. “It has 
also demonstrated the utility of hyperspec-
tral information to benefi t soldiers, sailors, 
airmen, and Marines around the world.”

Raytheon is discussing with sever-
al government customers opportunities 
for rapidly deploying additional hyper-
spectral space sensors. “Based on our ex-
perience on TacSat-3, we’re ready to build 
operational hyperspectral systems like 
ARTEMIS quickly and affordably,” says 
Raytheon’s Hart. 

Previous Page | Contents | Zoom in | Zoom out | Front Cover | Search Issue | Next Page SubscribeM

Previous Page | Contents | Zoom in | Zoom out | Front Cover | Search Issue | Next Page SubscribeM

http://www.milaero.com
http://www.milaero.com
http://www.milaero.com
http://www.omeda.com/cgi-win/mae.cgi?mode=add&p=QMAGS
http://www.omeda.com/cgi-win/mae.cgi?mode=add&p=QMAGS


28    ı  August 2010  ı  MILITARY & AEROSPACE ELECTRONICS www.milaero.com

ELECTRO-OPTICS WATCH

SAIC to create 

GRIN lenses for 

small, lightweight 

applications
By JOHN KELLER

ARLINGTON, Va.—Optical researchers at 
Science Applications International Corp. 
(SAIC) in McLean, Va., are attempting 
to create manufacturable gradient index 
(GRIN) optical lenses for size- and weight-
constrained military electro-optics appli-
cations. SAIC is doing the research work 
under terms of a $9.5 million contract from 
the U.S. Defense Advanced Research Proj-
ects Agency (DARPA) in Arlington, Va., 
for the Manufacturable Gradient Index 
Optics (M-GRIN) program.

Th e performance of traditional lenses in 
military systems oft en is limited by their 
optical elements, which dominate system 
weight and cost, and force tradeoffs be-
tween focal length, fi eld of view, resolution, 
and range. In traditional optics, light rays 
undergo refraction at the surfaces of each 
element, but travel in straight lines within 
the lens. Correcting for aberrations leads 
to large, heavy, complex designs, or great-
er losses, lower image quality, and manu-
facturing diffi  culties.

GRIN technology, however, has the po-
tential to reduce size, weight, element 
count, and assembly cost of sophisticated 
optics, DARPA offi  cials say. Control of the 
internal refraction in GRIN optics steers 
light in curved trajectories through the 
lens, varying the index of refraction and 
increasing the design space to include the 
entire volume of its optical elements.

DARPA is asking SAIC optical experts 
to advance GRIN design and fabrica-
tion technology from proof-of-concept to 
low-rate initial production. SAIC will de-
velop new lens design methods and tools 
that will lead to a scalable manufacturing 
system able to produce lenses in numbers 
from one to thousands.

SAIC optical experts will come up with 
ways to manufacturer GRIN optical as-
semblies for a high-performance color 
camera lens and a two-color solar concen-
trator, with emphases on materials devel-
opment, optical element design, test and 
evaluation methods, and manufacturing.

For more, visit SAIC online at www.saic.
com, or DARPA at www.darpa.mil. 

KVH supplied the fiber-optic gyros to 
Recon Optical (now EOS Technologies) 
for the U.S. Army’s original CROWS pro-
gram in 2005, and later won a contract with 
Kongsberg for the CROWS II program. 
Th e U.S. Army has announced a planned 

CROWS III program that may add an addi-
tional 19,000 RWS systems to its inventory.

KVH engineers are working on small-
er, lower-cost designs they believe will be 
particularly well suited for the CROWS III 
program. 

For more information, visit KVH 
Industries online at www.kvh.com.

KVH from page 27
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BOARD PRODUCTS

LaBarge to provide printed circuit 

cards for Raytheon’s Rolling 

Airframe Missile system

Engineers at Raytheon Missile Systems 

in Tucson, Ariz., needed printed circuit 

card assemblies for the RIM-116 Rolling 

Airframe Missile (RAM) surface-to-air 

missile for naval surface warships. They 

found their solution from LaBarge Inc. in 

St. Louis.

Raytheon is awarding a $1.2 million 

contract to LaBarge to provide board prod-

ucts for the RAM system. LaBarge also is 

providing wiring harnesses for the Rolling 

Airframe Missile system. RAM is a small, 

lightweight, infrared-guided missile used 

by navies in the U.S., Turkey, Germany, 

Greece, Saudi Arabia, Egypt, and South 

Korea.

The RAM’s onboard Mk-49 launch-

er stores 21 missiles. On U.S. Navy ships 

it is integrated with the AN/SWY-2 and 

ship self defense system combat systems. 

LaBarge will do the work at its Tulsa, 

Okla., facility, and should be fi nished by 

next year.

“LaBarge has produced a variety of 

complex wiring harnesses for the RAM 

missile system for two decades. This 

contract expands LaBarge’s support of 

Raytheon’s missile system to include elec-

tronic assemblies,” says Craig LaBarge, 

chief executive offi cer and president. 

For more information, visit LaBarge on-

line at www.labarge.com.

BATTERIES

EaglePicher nickel-hydrogen 

batteries power PS IIF SV-1 

global positioning satellite

EaglePicher Technologies LLC has sup-

plied two nickel-hydrogen batteries to 

Boeing in support of the GPS IIF Space 

Vehicle 1 (SV-1) satellite. The SV-1 satel-

lite, which launched from Cape Canaveral 

on May 27, 2010, is the fi rst in a series of 

12 next-generation GPS Block IIF satel-

lites, and EaglePicher is contracted to sup-

ply batteries for all the series.

EaglePicher’s 16-cell, 75 ampere-hour 

batteries will power the satellite during 

eclipse. The environmentally-friendly bat-

tery chemistry includes excellent over-

charge capability, as well as available 

strain gages and associated electronics 

that provide the customer with accurate 

state-of-charge monitoring.

The GPS IIF program is an upgrade of 

the original GPS, a worldwide timing and 

navigation system that uses 24 satellites 

positioned in orbit approximately 12,000 

miles above the Earth’s surface.

The satellites continuously transmit dig-

ital radio signals pertaining to the exact 

time using atomic clocks and exact loca-

tion of the satellites. By referring to signals 

transmitted by four satellites, the GPS can 

be used to calculate longitude, latitude, 

and altitude.

The Department of Defense original-

ly developed the GPS for all-weather mil-

itary applications, but the system is avail-

able at no additional charge for civilians 

and commerce.

RF AND MICROWAVE

Cobham to supply microwave 

modules for air- and ground-

launched missiles in $17.4 million 

contract from Raytheon

RF and microwave specialists at the 

Cobham plc Sensor Systems segment in 

San Diego will provide microwave mod-

ules for ground-to-ground and air-to-

ground missile systems built by Raytheon 

Co. under terms of a new $17.4 million 

contract.

The contract comes from the Raytheon 

Co. Missile Systems unit in Tucson, Ariz. 

Cobham Sensor Systems designs and 

manufactures active and passive micro-

wave components, assemblies and sub-

systems, composites and radomes for the 

aerospace and defense industry. 

COMMAND AND CONTROL

U.S. Coast Guard selects 

Sabtech Industries Shipboard 

Peripheral Replacement System 

for MK 92 FCS upgrade

U.S. Coast Guard offi cials have chosen 

the Shipboard Peripheral Replacement 

System (SPRS) from Sabtech Industries 

in Yorba Linda, Calif., to upgrade the 

Mk 92 Fire Control System (FCS) on 

its medium- and high-endurance cut-

ters. Coast Guard engineers 

will employ the Shipboard 

Peripheral Replacement 

System to replace a key, 

but obsolescent compo-

nent of the combat system 

aboard the current fl eet of 

cutters.

An aging but 

critical compo-

nent of the Mk 

92 FCS is the OJ-172 Data Exchange 

Auxiliary Console (DEAC). The DEAC is 

the only load device for the Weapons 

Control Processor (WCP) comput-

er that runs the Mk 92 system, reveals a 

Sabtech spokesperson. If the DEAC is 

not operational, the computer cannot be 

loaded and the ship’s ability to detect, 

track, and engage air and surface targets 

is down. Because it is unreliable and ex-

pensive to maintain, the Coast Guard 

sought a replacement for the vintage 

1960s DEAC to ensure that the Mk 92 is 

always ready to support the mission.

After years of review by the Naval 

Surface Warfare Center (NSWC) Mk 92 

In-Service Engineering Agent (ISEA), 

Sabtech’s SPRS was selected over oth-

er options based on economy, reliability, 

user friendliness, and overall best value, 

adds a company offi -

cial. SPRS is a plug-

in replacement for 

the DEAC that is vir-

tually maintenance-

free. It replaces the 

DEAC’s magnetic 

tape drives with re-

movable hard drives, 

completely eliminating 

dependence on unreliable 

and increasingly scarce tape 

media. The DEAC’s teletype I/O console 

is replaced with a modern display and 

keyboard.

By replacing the DEAC with SPRS, 

Sabtech helps to modernize the Coast 

Guard’s fl eet and extend the service life 

of these valuable assets. Installations are 

scheduled to begin this year.
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PRODUCT APPLICATIONS

BATTERIES

Ultralife to provide military 

batteries and battery chargers 

for U.S. Army Land Warrior 

infantry technology program

Ultralife Corp. in Newark, N.Y., will pro-

vide the U.S. Army Land Warrior program 

with lithium-ion rechargeable batteries as 

well as vehicle, bulk, and individual sol-

dier-based military battery chargers under 

terms of a $2.5 million contract.

Land Warrior was originally developed 

as a man-portable power system to sup-

port an integrated, modular fi ghting system 

that uses technology to enhance individual 

soldier’s close combat tactical awareness, 

lethality, and survivability.

Ultralife won a potential $26.9 million 

fi ve-year contract from the U.S. Defense 

Logistics Agency for three kinds of military 

batteries for military night-vision goggles, 

SINCGARS radios, and thermal weapon 

sights. For more information, visit Ultralife 

Corp. online at www.ultralifecorp.com.

SENSOR PROCESSING

Navy looks to Vista Research for 

persistent-surveillance radar processor 

sensors for tethered aerostats

Remote sensing experts at the U.S. 

Naval Air Warfare Center Aircraft Division 

Lakehurst at Lakehurst Naval Air Station, 

N.J., needed advanced land radar pro-

cessor (LRP) sensor payloads for persis-

tent ground surveillance able to cue walk-

ing humans and vehicles. They found 

their solution from Vista Research Inc. in 

Sunnyvale, Calif.

Navy offi cials awarded a $24.9 million, 

37-month contract to Vista Research as 

part of the Persistent Ground Surveillance 

System Technologies and Payloads pro-

gram to develop radar processors for mo-

bile platforms and tethered aerostats to 

provide real-time, networked 360-degree 

detection and tracking capability, with land 

clutter and false alarm rejection.

These sensors and surveillance sys-

tems are for persistent surveillance in mil-

itary contingency operations outside the 

continental U.S. Vista Research engineers 

will create rapid prototypes to demonstrate 

advanced sensors for persistent surveil-

lance on tethered unmanned platforms, as 

well as unmanned airborne platforms.
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Vista Research experts will concentrate 

on sensors, sensor data processing and 

sensors systems, modeling of the sensor, 

communication techniques between the 

sensors and platforms, interfaces, the fu-

sion and exploitation of multi-source sen-

sor data, advanced payload platforms and 

its integration with sensors/payloads, as 

well as any other technique to develop ad-

vanced persistent surveillance capabilities 

quickly and at affordable costs.

Navy researchers at Lakehurst NAS 

awarded a separate $23.2 million contract 

under the Persistent Ground Surveillance 

System Technologies and Payloads program 

to Stara Technologies Inc. in Gilbert, Ariz.

Stara experts will research, evaluate, and 

integrate prototype technologies that can 

provide forward operating bases with a per-

sistent ground surveillance system (PGSS) 

capability, including identifying technologies 

that remotely can detect the presence of 

humans and automobiles, as well as locate 

the origin of incoming rounds.

Stara Technologies engineers also are 

developing inexpensive platforms on which 

to mount this technology, and are looking 

into renewable power sources to make the 

systems operate entirely through a green, 

self-suffi cient power source.

For more information, visit Naval Air 

Warfare Center Aircraft Division Lakehurst 

online at www.navair.navy.mil/nawcad, or 

Vista Research at www.vistaresearchinc.us.

AVIONICS

Real-time aircraft predictive 

maintenance system from 

Boeing to go to Jade Cargo’s 

fl eet of 747-400 jets

Six Boeing 747-400 cargo jumbo jets at 

an international air cargo company will re-

ceive a maintenance-based information 

system from the Boeing Co. in Seattle that 

will help the carrier with predictive mainte-

nance on its fl eet of cargo jets.

Jade Cargo International Co. Ltd. in 

Shenzhen, China, will use the Boeing 

Airplane Health Management (AHM) sys-

tem to monitor Jade Cargo’s fl eet of six 

747-400 freighter airplanes.

AHM is a decision support system that 

uses real-time airplane data to provide fault 

forwarding, troubleshooting, and historical 

fi x information to reduce schedule interrup-

tions and enhance maintenance and oper-

ational effi ciency by actionable information 

before, during, and after aircraft fl ights.

The AHM system, provided via the 

www.MyBoeingFleet.com portal, integrates 

the remote collection, monitoring, and anal-

ysis of airplane data to determine the status 

of an airplane’s current and future service-

ability or performance. It converts the data 

into information to help air carriers make fi x-

or-fl y decisions.

The system sends alerts and notifi cations 

to airline personnel through the Internet, fax, 

personal digital assistants, e-mail, and pag-

er services. “I believe AHM can extremely 

improve effi ciency and reliability in our fl ight 

operation,” says Captain Kay Kratky, Jade 

Cargo International’s chief executive offi cer.

Jade Cargo International was founded 

by Shenzhen Airlines Company Limited, 

Lufthansa Cargo AG and DEG – Deutsche 

Investitions – und Entwicklungsgesellschaft 

GmbH, a subsidiary of KfW-Bank Group. 

For additional information, visit Boeing 

at www.boeing.com, or Jade Cargo at 

www.jadecargo.com.

EMBEDDED COMPUTING

Mercury Computer Systems to 

deliver OpenVPX upgrade for 

airfi ghter radar defense application

Mercury Computer Systems Inc., an 

ISR subsystem provider, will deliver 6U 

OpenVPX computing modules and seri-

al RapidIO IP (intellectual property) for a 

radar system upgrade on a leading tacti-

cal aircraft platform. Mercury’s Ensemble 

6000 Series OpenVPX HCD6410 High 

Compute Density Module addresses the 

customer’s application size, weight, and 

power (SWaP) requirements, while provid-

ing scalability and low-latency operation 

with Mercury’s multi-plane architecture.

Available in both air- and conduction-

cooled confi gurations, the HCD6410 com-

bines eight high-performance Power 

Architecture processor cores with vari-

ous I/O capabilities and the scalable seri-

al RapidIO interconnect. The HCD6410 also 

features the MultiCore Plus software infra-

structure, which allows ease of portability in 

an open software development environment.

Brian Hoerl, vice president of worldwide 

sales for Advanced Computing Solutions 

at Mercury, says: “Mercury’s OpenVPX 

HCD6410 modules and serial RapidIO IP 

cores will provide the highest density sig-

nal processing while simultaneously simpli-

fying interoperability with custom function 

RapidIO-based OpenVPX boards.” 

CSP optical failure 
analysis test sockets for 
EMMI or optical sensors 
introduced by Aries

Aries Electronics in Bristol, Pa., is introduc-

ing a CSP test and measurement socket 

with a window that optically exposes 100 

percent of the top of the device under test 

for failure analysis testing in emission mi-

croscopy or optical sensors applications. 

Traditionally, a hole in the socket lid only 

exposes a maximum of 85 percent of the 

top of the device under test surface. Avail-

able with or without fi lters for UV, infrared, 

and full spectrum applications, the electro-

optics test socket connectors are for laser 

failure microscopy testing using laser signal 

injection microscopy techniques. These fail-

ure techniques are effi cient, non-invasive 

optical analysis tools used to detect and 

localize certain IC failures with maximum 

clarity and contrast. The techniques can be 

done from front or back. The optical test 

socket line can accommodate quartz crys-

tal, sapphire, and clear plastic window and 

lens materials. The window on the stan-

dard socket uses an optical quartz V077 

glass with a 98 percent transmission rate 

from less than 260 nanometers in the near 

UV through to more than 2,000 nanome-

ters in the infrared. For more information, 

visit Aries online at www.arieselec.com.
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To submit new products for consideration, contact 

John Keller by e-mail at jkeller@pennwell.comNEW PRODUCTS

» DATA BUSES AND NETWORKING

6U CompactPCI 24-port 

Gigabit Ethernet switch for 

harsh-environment military 

and industrial applications 

introduced by GE

GE Intelligent Platforms in 

Charlottesville, Va., is introducing 

the NETernity CP921RC-30x 6U 

CompactPCI 24-port rugged Gigabit 

Ethernet switch for harsh-environment 

applications in military, industrial, 

and telecommunications systems. 

The networking board is a managed 

Layer 2/3+ switch with support for 

IPv6 switching and routing. The 

CP921RC-30x is optionally available 

with two front-panel 10 Gigabit 

Ethernet ports and two Gigabit 

Ethernet ports capable of supporting 

SFP+ and SFP transceivers—copper 

or fi ber—for confi guration fl exibility. 

These ports are invaluable for high 

external bandwidth traffi c aggregation 

environments. PICMG 2.16- and 

RoHS-compliant, the CP921RC-

30x Ethernet switch supports high-

availability hot swap as well as IPMI 

v1.5 for availability, maintainability, and 

manageability. As well as supporting 

Layer-2/3+ switching, it can support 

Layer 4-7 switching. A variety of rear 

switch boards is available to provide 

rear I/O confi guration fl exibility. The 

CP921RC-30x is also available in 

an extended temperature variant for 

demanding military and industrial 

applications. The OpenWare software 

environment, designed specifi cally 

for the NETernity range of switches, 

provides a substantially improved 

user experience for application 

development and support. Additional 

functionality or customization can 

be simply incorporated within 

OpenWare according to customer 

requirements. The OpenWare switch 

management environment provides a 

set of confi guration and management 

functions, including VLANs, Quality 

of Service, Link Aggregation, SNMP, 

MSTP, Multicast, and so on; these 

can be implemented via a serial 

console, Telnet, or the Web. For 

more information, visit GE Intelligent 

Platforms online at www.ge-ip.com.

» EMBEDDED COMPUTING

Rugged MicroTCA embedded 

computing system for radar, 

sonar, and video processing 

introduced by Kontron

Kontron in Poway, Calif., is introducing 

the OM6090D and OM7090D 

MicroTCA embedded computer boxes 

for military, medical, mobile telephony, 

and public safety engineering. These 

rugged computer systems are for 

high-end AdvancedMC boards and 

have a 10-Gigabit Ethernet switched 

backplane. In their maximum 

confi guration, both systems can be 

fi tted with as many as 36 Intel XEON 

embedded computing processor 

cores and 216 gigabytes of RAM. 

The modular 19-inch 6U MicroTCA 

platforms are redundant and designed 

in compliance with the MTCA.1 

specifi cation for applications with 

demands for robustness, availability, 

and performance. Typical end-point 

applications include network in a 

box or rural utilities service (RUS) 

for rural and remote communication 

systems supporting CDMA, GSM, 

3G, and VoIP across HLR/HSS, 

RNC, and gateway applications. The 

Kontron platforms also are for rapidly 

deployable mobile networks, radar, 

sonar, and video data processing. 

These applications will benefi t from 

the densely packed computing power 

of hot-swappable AdvancedMC 

modules and board-to-board dual-

star switching beyond 1 gigabit per 

second. For more information, visit 

Kontron online at www.kontron.com.

» CONNECTORS

Rugged connector from 

Amphenol provides power 

distribution for communications 

shelters, oil platforms

Amphenol Industrial in Sidney, N.Y., 

is introducing a rugged connector 

for power distribution as part of 

the company’s line of NEPTUNE 

connectors for demanding 

power distribution applications 

like communications shelters, oil 

exploration, convention centers, 

manufacturing plants, and production 

platforms. The rugged connectors pair 

an aluminum housing with Amphenol’s 

RADSOK contact technology to 

provide increased amperage and 

voltage in a compact, lightweight 

package. Amphenol’s IP68-8-rated 

connectors, which have a dielectric 

strength of 1,800 volts, are available 

with plugs and receptacles from 

30 amps through 400 amps at 600 

volts. RADSOK uses an electrical 

terminal based on a hyperbolic grid 

confi guration that enables lower 

insertion forces than standard 

contacts, while increasing available 

amperage and voltage. NEPTUNE’s 

precision machined aluminum 

components are high-tensile-strength 

bar stock, fi nished with a hard 

coating to 40 points on the Rockwell 

C scale and are heat resistant to 

750 degrees Fahrenheit. Operating 

temperature for the connector is -67 

to 225 F. Armored and sheathed 
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cable built to IEEE-45/UL1309, IEC, 

BS, DIN, and JIC standards as well 

as unarmored cables and fl exible 

cables, including S, SO, SOOW-A, 

W and G-GC, are compatible with 

the NEPTUNE line. Cable housings 

with ample wire space slip over 

the conductors after termination, 

eliminating cumbersome handling and 

seating of inserts with conductors 

attached. The nickel silver alloy plated 

contacts are interchangeable and 

reversible. Gold plating is available. 

The connectors are resistant to 60 

Gs, exceeding Mil-STD-167-1 vibration 

standards. For more information, 

visit Amphenol Industrial online at 

www.amphenol-industrial.com.

» ENCLOSURES AND CHASSIS

Electronic enclosures for 

printed circuit boards that 

shield against electromagnetic 

interference introduced by Elma

Elma Electronic Inc in Fremont, 

Calif., is introducing an enhanced 

version of its Type 32 electronic 

enclosure with advanced EMI 

shielding. The Type 32 Enhanced 

has gasket spoons stamped into the 

aluminum along the frame to provide 

electromagnetic compatibility (EMC) 

shielding. The covers are folded in 

a rounded design that also helps 

contain electromagnetic interference 

(EMI). The design of the extrusions 

allows printed circuit board or other 

component mounting directly. The 

Type 32 line of cases comes in 2U 

to 4U heights standard with various 

widths and depths. Customization 

is available. Other features include 

stylized rubber feet for desktop 

applications, optional carry handles, 

and other accessories. The aesthetic 

bezel conceals the front assembly 

screws. For more information, visit 

Elma online at www.elma.com.

» INTEGRATED CIRCUITS

Fast A/D converters for 

software-defi ned radio, signals 

intelligence introduced by 

National Semiconductor

National Semiconductor Corp. in 

Santa Clara, Calif., is introducing the 

ADC12D1800 3.6 giga-sample-per-

second analog-to-digital converter 

for software-defi ned radio, radar 

processing, signals intelligence 

(SIGINT), and electronic warfare 

applications. The A/D converter 

has dynamic performance of -147 

dBm/Hz noise fl oor, 52 dB noise 

power ratio (NPR), and -61 dBFS 

intermodulation distortion (IMD) to 

enable a new generation of software-

defi ned radio architectures and 

applications, National offi cials say. In 

addition to the ADC12D1800, National 

introduced two other A/D converters: 

the ADC12D1600 with sampling 

speed as fast as 3.2 giga-samples 

per second and the ADC12D1000 

with performance as fast as 2.0 

giga-samples per second. All three 

PowerWise A/D converters are for 

software-defi ned radio and related 

applications like communications, 

multichannel set-top box (STB), and 

light detecting and ranging (LIDAR) 

applications. The A/D converter can 

help radio communications designers 

come up with new software-defi ned 

radio architectures due to the 

chip’s ability to receive modulated, 

band-limited signals within a large 

bandwidth. In military radar systems, 

one ADC12D1X00 combined with a 

digital down-converter can replace 

several mixers, fi lters, amplifi ers, and 

local oscillator stages in traditional 

heterodyne double- or triple-

conversion radio implementations. 

The latest class of software-defi ned 

radios requires the A/D converter to 

sample wide-bandwidth signals, so 

a new set of metrics, such as noise-

fl oor, NPR, and IMD provide the best 

measure of a system’s capability 

to extract narrowband information 

from a wideband spectrum, National 

offi cials say. For more information, 

visit National Semiconductor 

online at www.national.com.

» EMBEDDED COMPUTING

Rugged OpenVPX single-board 

computer for military embedded 

computing applications introduced 

by Extreme Engineering Solutions

Extreme Engineering Solutions Inc. 

(X-ES) in Middleton, Wis., is introducing 

the XPedite5470 high-performance 

3U OpenVPX single-board computer 

with Freescale QorIQ P4080 processor 

for military embedded computing 

applications that require high 

performance in small form factors. 

The XPedite5470 computer board 

provides Freescale P4080 processor 

with eight Power Architecture e500 

cores running at 1.5 GHz; 8 gigabytes 

DDR3-1333 ECC SDRAM in two 

channels; 256 megabytes NOR and 

16 gigabytes NAND fl ash; hardware 

write-protection for NVRAM; Serial 

RapidIO, x4 PCI Express, and SerDes 

Gigabit Ethernet interconnects; 

and Ethernet and serial ports. X-ES 

offi cials say they are committed to 

deliver Freescale Semiconductor’s 

QorIQ P4080 in fi ve additional form 
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NEW PRODUCTS

factors: 3U CompactPCI, PMC/XMC, 

VME, 6U VPX, and 6U CompactPCI. 

X-ES builds its P4080 products to 

scale from air-cooled commercial 

(0 to 55 degrees Celsius) to full 

conduction-cooled (-40 to 85 C) with 

shock and vibration testing. Linux, 

Wind River VxWorks, QNX Neutrino, 

and Green Hills INTEGRITY board 

support software packages are 

available. For more information, visit 

X-ES online at www.xes-inc.com.

» RF AND MICROWAVE

150-watt, solid-state amplifi er 

introduced by AR Modular 

RF for wireless broadband 

network applications

AR Modular RF in Bothell, Wash., 

is introducing the 150-watt model 

KMS2010 solid-state power amplifi er 

module for wireless broadband 

network applications. The 52 dBm 

linear power amplifi er operates from 

1.75 to 1.85 GHz, has a scalable gain 

of 57 dB, and is designed to meet 

most communications protocols, 

including various types of OFDM. The 

module comprises a printed circuit 

board housed in a machine aluminum 

enclosure. The amplifi er is protected 

from thermal overload, over-power, 

over-voltage, or wrong voltage polarity, 

as well as having an internal isolator. 

For more information, visit AR Modular 

RF online at www.ar-worldwide.com.

» ENCLOSURES AND CHASSIS

Six-slot MicroTCA chassis 

introduced by Mercury

Mercury Computer Systems Inc. is 

introducing the Ensemble 2000 six-slot 

MicroTCA embedded computing chassis 

with switches built into the backplane to 

support Gigabit Ethernet (base interface) 

and a choice of communications fabrics, 

including RapidIO, 10 Gigabit Ethernet, 

and PCI Express. The backplane also 

includes a built-in system manager. 

The chassis supports mechanical 

stacking in a 19-inch rack, and the base 

interface, fabric interface, and clock 

can be daisy-chained across several 

chassis. For more information, visit 

Mercury online at www.mc.com.
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COTS I/O Solutions for:
IndustryPack®, PMC, CompactPCI, PCI

with Outstanding Software Support.

TEWS TECHNOLOGIES LLC: 9190 Double Diamond Parkway, Suite 127·Reno, NV 89521/USA
Phone: +1 (775) 850 5830·Fax: +1 (775) 201 0347·E-mail: usasales@tews.com

TEWS TECHNOLOGIES GmbH: Am Bahnhof 7·25469 Halstenbek/Germany
Phone: +49 (0)4101-4058-0·Fax: +49 (0)4101- 4058 -19·E-mail: info@tews.com
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PRODUCT & LITERATURE SHOWCASE

ST-9020 rugged computer 

system with 20” display, 

MIL STD shock & vibration 

qualifi ed

For full line of rugged systems contact:

IBI SYSTEMS, INC.

6842 NW 20TH AVE, FORT LAUDERDALE, FL 33309

PHONE; 954-978-9225, WEB: www.ibi-systems.com

DU-19/U rugged monitor
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Night-vision image intensifier tubes re-invented 

The pursuit of network-centric warfare on the digital battlefi eld is fueling attempts to re-

invent the analog image intensifi er tube common to night-vision goggles (NVG) and other 

kinds of night-fi ghting equipment to enable this low-light sensor to produce digital imag-

ery that can be shared over tactical networks and viewed on digital displays. The analog 

image intensifi er tube is a staple of more than half a million existing night-vision sensors, 

such as the AN/PVS-14 night-vision monocular. Although these devices remain valuable 

for night vision in military and law-enforcement applications, the images they produce are 

not much use to anyone beyond the person looking into the night-vision device.

http://bit.ly/cabEXK

Taranis combat UAV unveiled

The United Kingdom Ministry of Defence 

released its prototype unmanned combat aerial 

vehicle (UCAV): Taranis. The concept demon-

strator will test the possibility of developing the 

fi rst ever autonomous stealthy UCAV that would 

ultimately be capable of precisely striking 

targets at long range, even in another continent. 

The industry team behind Taranis includes 

BAE Systems, Rolls Royce, QinetiQ, and GE 

Aviation. United Kingdom offi cials will use the 

Taranis prototype to provide knowledge on the 

technical and manufacturing challenges and 

the potential capabilities of UCAS aircraft.

http://bit.ly/cGQMFw

DEFENSE EXECUTIVE

AVIONICS INTELLIGENCE

Space gallery vying for retired shuttle

Seattle’s Museum of Flight broke ground on the fi rst phase of its 

new $12 million, 15,500-square-foot “Human Space Flight Gallery.” 

The state-of-the-art gallery is a precondition to being awarded one 

of the retiring United States Space Shuttles, which may be delivered 

on the back of a Boeing 747 as early as July 2011. While a decision 

has not yet been made on where these last Shuttles will retire, hav-

ing a climate-controlled building in place for the Space Shuttle 

is among the requirements that NASA established in its 2008 

and 2009 Requests for Information (RFIs) to the public.

“The Shuttle is among the rarest of space artifacts,” says interim 

museum president and former president of Microsoft, Michael 

Hallman. “The possibility of securing one is very exciting, and…we 

believe we’re uniquely qualifi ed to be an outstanding caretaker for 

this incredible piece of American history.”

http://community.milaero.com

Green Lantern reads 

Military & Aerospace 
Electronics?

The movie buzz is heating up 

concerning Green Lantern, and the 

superhero movie scheduled for 

release next summer could have a 

connection to Military & Aerospace 

Electronics. I’m keeping my fi ngers 

crossed that we don’t end up on the 

cutting room fl oor, but last March, at 

the movie producer’s request, I sent 

off several print copies of Military & 

Aerospace Electronics for potential 

use in the upcoming Green Lantern

movie, s tarring Ryan Reynolds. 

Green Lantern is a test pilot who is 

granted a mystical green ring bestow-

ing him with otherworldly powers, as 

well as membership in an intergalactic 

squadron tasked with keeping peace 

within the universe. It just so happens 

that he reads Military & Aerospace 

Electronics. That’s what the producers 

told me, anyway. If we’re lucky, movie-

goers will see print copies of Military & 

Aerospace Electronics lying around the 

test pilot’s ready room. I’m hoping those 

copies make it into the move. 

http://www.militaryaero

space.com/index/blogs

MILAERO BLOG

COMMAND POST COMMUNITY

Previous Page | Contents | Zoom in | Zoom out | Front Cover | Search Issue | Next Page SubscribeM

Previous Page | Contents | Zoom in | Zoom out | Front Cover | Search Issue | Next Page SubscribeM

____________________________

http://www.milaero.com
http://community.milaero.com
http://bit.ly/cGQMFw
http://www.militaryaerospace.com/index/blogs
http://bit.ly/cabEXK
http://www.milaero.com
http://www.milaero.com
http://www.milaero.com
http://www.omeda.com/cgi-win/mae.cgi?mode=add&p=QMAGS
http://www.omeda.com/cgi-win/mae.cgi?mode=add&p=QMAGS


Wind River embedded solutions deliver the breakthrough dependability and performance essential to innovation.

To control the sea, a submarine depends on remaining invisible. But when designing and building a sub, visibility is critical. That’s why 
Thales partnered with Wind River to create a breakthrough in periscope design for the Royal Navy’s new Astute-Class submarine.

Relying upon the proven innovation, reliability and performance of our VxWorks RTOS platform, Thales developed a state-of-the-art optronic 
imaging system that provides stable, high-resolution views in the world’s most demanding conditions.

It’s the kind of teamwork and support that’s made Wind River a trusted leading provider of advanced embedded solutions for aerospace 
and defense.

Mission
Control the sea

Critical
Cutting-edge reliability

To see how Wind River can help you innovate with confi dence, download our 
Mission Critical Toolkit at www.windriver.com/missioncritical/reliable.

Royal Navy Astute 
Class nuclear-powered 
attack submarine. 

Thales’ periscope provides 
a 360° scan of the surface 
above with minimal risk 
of detection.

® 2010 Wind River Systems, Inc. The Wind River logo is a trademark, and Wind River is a registered trademark of Wind River Systems, Inc. Other marks are the 
property of their respective owners.  Photograph by: Jonathan Massey; © Crown Copyright/MOD, image from www.photos.mod.uk
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